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For Commercial and Mobile R esting, the 


Vs Optoelectronics Xplorer stands alone. Let the Xplorer 
\ \ perform all your quick radio checks, instantly defermin- 
7% Ing the radio’s frequency, CTCSS, DCS, DIMF, deviation The Xplorer’s 2 line LCD 
or signal strength. The Xplorer automatically locks on to can selectively switch 
any nearfield signal from 30MHz-2GHz in less than a between CICSS. DCS 


and DIMF displays. 


second. 


There is no setup necessary-Whether you're in the field 
or in the shop, the Xplorer is the portable, compact 
and economical solution for any two-way Ccommuni- 
cations business. 


|Frequency Range: 30MH2 -2GHz DUNI“HT s 
Modulation: FM, Deviation < 100KHz HO OF MA Tequency NOK 
Freq. Response: 50 - 3000Hz ae erre ve = 
Auto Sweep Time: <1Second ® 
Input: S0Ohm, -59dBm @100MHz 7 on "a. — =——— ; _ 

-25d0Bm @1GHz 


DIMF Display 


px ; 5821 NE 14th Avenue « Ft. Lauderdale, FL 
Display: 2 line LCD w/ EL backlight ’ 
Powe, rier et, 7 DV a ievik Telephone *954*771*2050 Faxe954°771 2052 
CICSS 5: 52 
DCS : 106 Intemet; www. optoelectronics.com 
DIMF characters: 16:1234567890"#ABCD wath pa Factory Direct Sales Only 


ae 


_ : : Prices & Specifications subject to change without notice or obligation 
See us At IWCE, Booth #132 USA, Circle (1) on Fast Fact Card 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place « El Monte, California 91731-2294 
Telephone: (818) 442-0782 » Toll-Free: 800-877-1771 
Fax: (818) 444-1342 « FaxBack: (818) 444-2017 / 800-274-2017 
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ouch-Screen 


The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines!. Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up: site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

.@ Easy expansion by adding the 

appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

®@ Line activity indicators flash 

upon detecting audio 

* TX ALL (simulcast) selection 

activates all tone lines and 
connected dial-up lines that are 
on hold 

* RX ALL upon selection will 

monitor all unselected tone 
lines 

® Group Select selection of 

TX/RX line combinations 
@ Frequency Selection Standard 
with F1-F4, expandable to F10 
Contact us today to get all the details 
on how this flexible radio/telephone 
console can work for you. 
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Tecnnical information for paging. SMR and private wireless networks 


10 Triaxial radiating cables improve subway communications 
Anthony Fedor 
Achieving proper radio frequency coverage for emergency police commu- 
nications has become an increasing concern for subway transit authorities. 


18 Refarming: The telecom ‘agribusiness’ of the next decade 
Robert H. Schwaninger Jr. 
The technical issues affecting refarming have been decided, but telecommu- 
nications politics are making the destiny of private radio increasingly unsure. 


26 Servicing pagers: The password problem 
David Ludvigson 
Are pager passwords necessary? Communication between airtime sellers 
and the elimination of passwords may be more conducive to business. 


28 Battery technologies for critical applications 
Isidor Buchmann 
Various battery chemistries are evaluated with respect to talk-time, opera- 
tional costs, exercise requirements, self-discharge and load characteristics. 


36 Using 220MHz digital radio networks in advisory systems 
D.A. Keckler 
Vehicle tracking and driver emergency signals are provided by a 220MHz 
RF link in a system that also uses an FM subcarrier and GPS location signals. 


46 Mobile data system serves Australian cable TV operator 
William J. Scott 
The 1,500 vehicles used in the installation of a fiber-optic cable backbone made 
a country-wide trunked radio system and a reliable mobile data system crucial. 


52 Repairing HSC and mylar flexible cable technology 
Bill Scheu 
Repairing or reworking connections in telecomm devices requires an 
understanding of the physical properties of the connective materials. 
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58 Global positioning systems: A 21st-century technology 
Ernest Worthman 
The Global Positioning System (GPS). long the domain of government 
and law enforcement, is coming into the mainstream. 
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EK ditorial 


Much ado about wireless telephone privacy 


News reports and a Congressional hear- 
ing that resulted from the monitoring. re- 
cording and publicizing of a conference 
telephone call among leaders of the U.S. 
House of Representatives. one of whom 
was using a cellphone that was monitored, 
have led to renewed efforts to restrict ra- 
dio receiver manufacturing. Proponents of 
the restrictions want to “improve privacy” 
with laws against making receivers that 
can tune to frequencies used for wireless 
telephone calls, 

This approach is wrong. 

Restricting receivers may reduce eaves- 
dropping conducted by casual listeners, but 
one’s privacy normally isn’t compromised 
by casual listeners. Casual listeners who 
may intercept telephone calls generally 
don’t know the people whose calls they 
hear. Most phone calls are as boring as 
you might expect. The novelty of hearing 
phone calls usually wears off quickly, and 
casual listeners move on to monitor unre- 
stricted public safety frequencies. 

Purposeful listening to wireless phone 
calls by people who intend to use what 
they hear to commit burglaries, bank fraud, 
credit card fraud, cellphone cloning, and 
industrial and political espionage isn’t re- 
duced by receiver restrictions. In some 
cases, purposeful listeners use commonly 
available scanners, In others, they use spe- 
cialized equipment or test equipment that 
isn’t restricted, anyway. Unrestricted scan- 
ners can be purchased in other countries 
and brought into the United States by those 
who are intent on monitoring wireless 
phone calls for harmful purposes. 

Wireless phone users are more con- 
cerned with the rate they pay for calls than 
they are about the privacy of the calls. 
Many people use wireless phones in 
crowded areas where strangers overhear 
their side of the conversation, It doesn’t 


seem to inhibit them, 

There is more to lose in the restriction 
of receiver manufacturing than there is to 
gain in the uniformed effort to stop pur- 
poseful listening with a broad initiative. 


Dueling trade associations 

As a sidelight, it is amusing to see the 
Thomas Wheeler and Jay Kitchen jockey 
for position on the issue, Wheeler is presi- 
dent of the Cellular Telecommunications 
Industry Association (CTIA), which 
largely represents cellular carriers. Most 
cellular carriers still use analog FM to 
carry phone calls between cell sites and 
cellphones. Using analog FM can be de- 
scribed as broadcasting “in the clear,” 
meaning anyone using an ordinary UHF 
FM receiver can hear the voices. 

Kitchen is president of the Personal 
Communications Industry Association 
(PCIA). Among companies PCIA repre- 
sents are the new personal communica- 
tions service (PCS) telephone carriers. 
PCS carriers use digital technology. in- 
cluding code-division multiple access 
(CDMA), time-division multiple access 
(TDMA) and global system for mobile 
communications (GSM, formerly Groupe 
Speciale Mobile). Neither CDMA, TDMA 
nor GSM broadcasts “in the clear.” Even 
if casual listeners with UHF FM receivers 
capable of tuning PCS frequencies try to 
listen, they cannot hear conversations. 

CTIA's members perceive that, if it 
were widely known, that casual listeners 
can overhear cellphone calls, it might be 
counter effective to their effort to sell ser- 
vice to more people. These restrictions 
perpetuate an i//usion that wireless tele- 
phone conversations cannot be overheard. 
whether by casual or purposeful listeners. 
As a result, Wheeler advocates receiver 
restrictions. PCIA’s members use a tech- 
nology that protects them from casual lis- 
teners. As a result, Kitchen is much more 
relaxed ubout casual listeners, suggesting 
that worried cellphone users might switch 
to PCS service offered by his 
organizations’s members! 


Privacy? Who cares? 

Meanwhile, wireless phone users them- 
selves don’t seem to be that concerned 
about privacy. An informal survey of 150 
cellphone users conducted by the Con- 
sumer Electronics Manufacturing Associa- 
tion (CEMA), a part of the Electronics 
Industries Association (EIA), found that 
most wireless phone users believe that 
conversations on cellphones are less se- 
cure than on their wired phones at home. 
Lower rates are more important than pn- 


vacy to most of the users who were sur- 
veyed. Fewer than one out of four would 
pay a 20% premium for a 100% secure 
cellphone. Only 15% of the respondents 
considered privacy most important. Cost 
was most important to 36%; service reli- 
ability was most important to 29%, and 
clarity was most important to 15%. The 
survey was formulated by CEMA and was 
fielded by Verity Group, Fullerton, CA. 
The results have a margin of error of +5%. 

{t would be better to leave the receiver 
manufacturers alone. Let them make re- 
ceivers that can pick up shortwave FM 
broadcasts “in the clear,” such as analog 
FM cellphone calls. Make telephone cus- 
tomers aware that their calls could be over- 
heard by casual listeners unless they use a 
digital service. Remember, purposeful lis- 
teners, the ones with the greatest potential 
to do harm, will be listening regardless of 
receiver restrictions. 

Quoting Kitchen: “There is no doubt 
that 100% digital PCS technology offers a 
much greater level of security than the 
older technology of the analog cellular 
phone. However, while this advanced 
wireless technology offers the optimum in 
protection against electronic eavesdrop- 
ping, no technology is infallible. As long 
as there are expert hackers who have the 
knowledge and wherewithal to breach sys- 
tems, any technology will be at risk, 
whether the target is a computer system or 
a phone system. There must be stiff pen- 
alties for people who willfully break into 
systems. All Americans must realize that 
even their wireline telephone is only as 
safe as the lock on the phone box in their 
local neighborhood.” 

Kitchen was commenting on an an- 
nouncement by several cryptographers that 
digital phone code security can be 
breached. 

Previous law made it legal to monitor 
conversations broadcast “in the clear.” 
Previous law also made it illegal to use 
information obtained by such monitoring 
and to divulge the information to anyone 
else, The previous law allowed casual lis- 
tening, and that was a better state of af- 
fairs than this current march toward more 
and more restrictions on receiver manu- 
facturing and use. 

—Don Bishop 
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Want The Best Value And Lower Battery Cost Per Hour? 


Use Genuine Motorola 


Premium Batt 


| 


More power, longer 
According to independent laboratory tests, Motorola | 
premium grade batteries provide more usable battery power,” 
longer than standard grade two way radio batteries.* - 


Give yourself more charges 

and lower cost per charge 

If youre a typical user, you can talk longer during an 8 hour 
work shift. Plus, Motorola premium grade batteries 

deliver up to twice the number of charge and 

discharge cycles than standard ‘f ‘¢ 

grade batteries.Which gives you | / 
greater value and dependability. | 
Lower battery cost 

per hour 

It's not surprising that our 
extra battery life 
translates into lower 


2 


“Sources: 
Symmetry Resource, Inc, 12°96 
Motorola EPD Slow Cycle Life Performance Data. 


Motorola Premium Grade Batteries Contain Only Top-Ot-The-Line Nickel Cadmium Battery Cells And Are Constructed Better Than Any Other Motorola Competitors’ Battery, Based On Testing To Date. 
Standard Grade Batteries Do Not Contain Top-Ot-The-Line Nickel Cadmium Battery Cells And Are Not Constructed Better Than Motorola Batteries, Based On Testing To Date. 
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battery cost per operating hour. 

In fact, we've calculated that each 
Motorola premium grade battery is 
worth at least 2.77 standard 
batteries...a useful ratio to remem- 
ber when comparison shopping. 


Still, there’s more 

In severely cold weather Motorola 
premium grade batteries 
outdeliver standard 
batteries again. 

For the full story and 
your copy of the test 
results give us a call us at 
1-800-422-4210. 

Or aircle the bingo card in this 
issue. And be sure to visit us at 
=== WCE booth 663. 


MOTOROLA 


1313 E. Algonquin Rd. 
Schaumburg, IL 60196 
http:www.mot.com accesspoint 
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5-7—Vehicular Technology Conference, sponsored by IEEE Vehicular 
Technology Society, Hyatt Regency at Civie Plaza, Phoenix. Contact: 
Wendy Rochelle, 908-562-3870; Fax: 908-981-1769. 


June 


2-5— Expo Comm USA/Comdew/Spring "97, sponsored by E.J. Krause & 
Associates, Georgia World Congress Center, Atlanta. 301-986-7800. 
2-5—Supercomm, sponsored by USTA and TIA, New Orleans Conven- 

tion Center, New Orleans. Contact: 202-326-7300, 
3-5—Canadian Wireless, sponsored by the Canadian Wireless Telecom- 
munications Association, Montreal. Contact: 6] 3-233-4888. 
8-12—IEEE International Conference on Communications, sponsored 
by Bell Canada, Nortel Technology, Stentor, Motorola, Alcatel, Lucent 
Technologies, Teleglobe Canada, BellCore, Harris Farinon Canada , Bell 
Canada International, BCE Mobile Rogers Cantel and VISTAR; Palais 
des Congrés, Montreal, Contact: 905-615-6507. 
9~11—Communications Expo/Show of the Americas, Miami Convention 
Center, Miami. Contact: Jackie Gonzales, 305-412-9000, 
22-26—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Oregon Convention Center, Port- 
land, OR. Contact: 202-872-0030. 
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10-14—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Charlotte, NC. Contact: 904- 
322-2500. 
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echnically speaking 


Co-channel interference: How bad is it? 


By Harold Kinley, C.E.T. 


fEditor’s note: Contributing Editor 
Harold Kinley, C.E.T., will present “Re- 
solving RF Interference Problems” at 
IWCE, Las Vegas, Tuesday, April 22, at 
2:30 p.m. Because of the advanced pub- 
lication date for this issue, we are re- 
printing one of Kinley’s classic columns 
on interference. A new column will ap- 
pear in June] 


As the land mobile radio frequency 
spectrum has become overcrowded, inter- 
ference has become the rule, rather than 
the exception. 

Years ago, it was common for land 
mobile radio users to operate strictly with 
carrier squelch. Although some users still 
get by with carrier squelch systems, their 
numbers are dwindling rapidly, and the 
time is fast approaching when it will be 
virtually impossible to operate without 
some kind of coded squelch system, digi- 
tal or tone. 


Classes of interference 

Basically, interference can be classified 
as either of two types, nuisance or de- 
structive. 

Nuisance interference is heard in the 
absence of desired signals, but it does not 
significantly degrade the desired signal. 


SPECTRUM 
ANALYZER 


Figure 1. This simple setup can be used to 
measure the offending interfering signal's am- 
plitude. The spectrum analyzer must be ca- 
pable of abso/ute (dBm) measurement and not 
the simple relative dB indications on some 
imitation spectrum analyzers that are a part of 
some service monitors. 


Destructive interference causes serious 
degradation to the desired signal, or even 
blocks it. 

Although a coded squelch system does 
alleviate most of the nuisance interfer- 
ence problems, it is not the great panacea 
that it is perceived to be by most non- 
technical, and even some technical, 
people. It does nothing to alleviate prob- 
lems caused by destructive types of 
interference. 

Even nuisance interference can become 
harmful if allowed to go untreated. For 
example, a user who 1s constantly an- 
noyed by noise or other undesirable sig- 
nals often will turn down the radio's vol- 
ume control or adjust the carrier squelch 
control to the maximum position, thus 
seriously desensitizing the receiver to 
even the desired signal transmissions. 

At this point, the nuisance interference 
has become harmful. A coded squelch 
system is the logical solution to this type 
of interference. 

There is not much use in crying to the 
FCC about nuisance interference unless it 
is caused by an improperly or illegally 
operating transmitter that you can iden- 
tify. You will not get much sympathy— 
especially if you are operating carrier 
squelch only. 

Destructive interference is another 
matter. 

Normally, great care is taken by the 


duly authorized frequency coordinators to 
eliminate or to greatly reduce the likeli- 
hood of interference between two users 
operating on the same frequency. 

In spite of the best efforts to avoid in- 
terference between co-channel users, 
problems often occur, Most of the prob- 
lems are of the nuisance type and can be 
solved by using different codes on coded 
squelch systems. 


Compromising solutions 

With destructive interference. a differ- 
ent approach is required. The best method 
of combating co-channel destructive in- 
terference is for the two co-channel users 
to meet and to work out an arrangement 
that is mutually beneficial and acceptable 
to both partes. 

Some of the factors that might be ad- 


justed to minimize interference include 


(continued on page 66) 


Material in this column originally appeared in 
MRT in May 1993. Kinley, a certified electron- 
ics technician, is regional communications man- 
ager, South Carolina Forestry Commission, 
Spartanburg, SC. He is a member of the Radio 
Club of America. He is the author of Standard 
Radio Communications Manual: With Instru- 
mentation and Testing Techniques, which is 
available for direct purchase. Write to 204 
Tanglewylde Drive. Spartanburg, SC 29301, 
Kinley’s email address is hkinfey@aol.com. 


‘ISOTEE’ 
COUPLER 


SIGNAL 
GENERATOR 


TRANSCEIVER 


Figure 2. This setup can be used to measure the actual amount of degradation that the inter- 
fering signal causes to the desired signal. For example, suppose that in the absence of the 
interfering signal, a generator output level of —60dBm Is required to produce the 12dB sinap 
level. Also suppose that in the presence of the interfering signal, the generator output must be 
increased by 20dB to —40dBm to return the sinap meter reading to 12dB siNaD. This means that 
the interfering signal is degrading the desired signal by 20dB. 
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Announcing our latest 
attery mnovation... 


Our goal from the beginning 


Hutton Communications 


Denver, CO 
800-726-6245 

FAX: 303-820-2809 
Atlanta, GA 
800-741-3811 

FAX: 770-729-9567 
Joliet, IL 
800-435-9313 

FAX: 815-744-8996 
Dallas, TX 
800-442-3811 

FAX: 214-239-5264 


Seattle, WA 
$00-426-2964 
FAX: 206-485-5548 
Toronto, Canada 
800-265-8685 

FAX: 416-255-9179 
Monterrey. Mexico 
(95) 800-866-381 | 


Graham Radio 
Reading, MA 
$00-225-4448 

FAX: 617-944-6230 


has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
on 25 of our most popular two- 
way radio replacement batteries. 


Now more than ever, we’re 
the industry’s value-packed 
replacement battery specialist, 
and invite you to contact one 
of our distributors for 
specific pricing information. 


Electro-Comm 
Distributing 


Denver, CO 
800-525-0173 
FAX: 303-371-8158 


Communications 
Associates 


Joliet, IL 
800-435-9313 
FAX: 815-741-2152 
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P.O. Box 82846 


Pulstar Distributing 
St. Paul, MN 
800-634-4246 

FAX: 612-490-7934 
Primus Electronics 
Joliet, IL 
800-435-1636 

FAX: 815-436-8954 


Prodigy Marketing 
Overland Park, KS 

800-255-6222 

FAX: 913-492-2948 


Wireless Components * 
Antennas and Batteries 


Lincoln, Nebraska 68501 
800-228-4563 /402-467-449 | 
FAX: 800-848-3825/402-467-4528 


Inc. 


Comark Distributing 
Raleigh, NC 
800-777-2708 

FAX: 919-779-5189 


CMC Distributing 
Van Nuys. CA 
800-262-3478 

FAX: 818-994-2269 
Tessco 

Sparks, MD 
800-472-7373 

FAX: 410-472-7582 
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Triaxial radiating cables 
improve subway communications 


Achieving proper radio frequency coverage for emergency police communications 
has become an increasing concern for subway transit authorities. Electrical, 
mechanical and combustion characteristics are important. 


by Anthony Fedor 


Obtaining adequate radio coverage in 
enclosed areas such as subway tunnels and 
underground transit stations poses a chal- 


lenge. The use of point-source antennas 
results in dead spots. and RF energy will 
not propagate along the length of a tunnel. 

Many terms such as radiating cables, 
leaky feeders and antenna cables have 
been used to describe a cable designed to 


POLYETHYLENE 
INTERLAYER 


INNER 


LOW-SMOKE 
— FLAME-RETARDANT —— 
JACKET 


SHIELD 


FOAMED 
POLYETHYLENE 
DIELECTRIC 


CENTER 
CONDUCTOR 


Figure 1. A cross-section view of the triaxial antenna cable. 


provide RF coverage in enclosed or con- 
fined areas where point-source antennas 
are not practical. These cables have been 
used as a way to provide RF coverage for 
two-way radio, paging, cellular and, most 
importantly, radio communications for 
police and emergency workers in the 
event of an accident or fire within a tun- 
nel or enclosed area. 

In 1985, the New York City Transit 
Authority (NYCTA) began a system-wide 
upgrade of its transit police radio system. 
This upgrade involved the removal of an 
existing twin-lead antenna cable and re- 
placing it with radiating cable. The 
NYCTA was looking for improvements 
in coverage of communication dead-spots 
within the tunnel system, improved reli- 
ability and the capability to add commu- 
nications for other purposes in other [re- 
quency bands. 

The NYCTA approved two radiating 
cable constructions to replace the exist- 
ing twin-lead design. One construction 
was the traditional slotted corrugated 
copper design. The second construction 
was a split-shield triaxial design. After 
testing and qualification, the low-smoke- 
producing. flame-retardant triaxial design 
was chosen over the conventional slotted 
corrugated design for the IRT, the largest 
portion of the New York Subway System, 
extending into all five boroughs. 

Fischbach and Moore Transit Group 
was chosen to instal] the more than 
300.000 feet of TRC-1250-size cable 
(1.760" outside diameter) that was used. 
Because of the height restrictions within 
the tunnel, a maximum reel size of 72 
inches was allowed, which provides as 
much as 2,000 feet of continuous length 
to be installed before any connector al- 
tachment is needed. These cables are 


Fedor is product manager, cable, for Times 
Microwave Systems, Wallingford, CT. 


————— eee 
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Figure 2. Effects on attenuation of radiating cables. 


directly mounted to tunnel walls, provid- 
ing easier installation. 


Cable design 

As with all RF cables, the most im- 
portant function of a radiating cable is to 
transmit RF energy from one point in a 
system to another with minimal degra- 
dation or loss of signal power. The dif- 
ference between radiating transmission 
lines and conventional shielded coaxial 
designs is that this cable must also allow 
a controlled amount of RF energy to 
couple out of the cable and into the sur- 
rounding environment without sacrific- 


ing too much in downline attenuation. 
Figure | on page 10 shows the construc- 
tion of the tiaxial cable design. Depend- 
ing on the cable size. either a copper-clad 
aluminum conductor or a hollow copper 
tube is used for the center conductor. The 
dicleciric material is a high-velocity, 
closed cell structure of foamed polyeth- 
ylene. which offers a tough, low-loss 
medium for the transfer of RF energy 
between the center and outer conduc- 
tors. The outer shields consist of a semi- 
circular bonded smooth aluminum tape. 
which is separated by a layer of solid 
polyethylene. Braided drain wires are 
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used to provide contact with the two outer 
shields when connectors are attached. 

The outer jacket consists of a dual extru- 
sion of low-smoke, low-toxicity polyolefin 
material. This proprietary flame-retardant 
material offers a tough weather- and ozone- 
resistant jacket, while maintaining the flex- 
ibility that is required when installing these 
cables within enclosed areas. 


Theory of operation 

All radiating cables are affected by their 
environment. The environmental effect on 
the cable is a degradation of downline at- 
tenuation and coupling loss of varying de- 
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grees. The extent of the degradation de- 
pends on both the cable design and the 
environment in which it is installed. Cable 
performance will exhibit different results 
under different conditions, such as free 
space, inside a building or next to a con- 
ductive or high-dielectric-constant mate- 
nial (such as lying on the ground or at- 
tached directly to a tunnel wall.) The 
triaxial cable designs exhibit a more 
stable and predictable performance over 


these environmental conditions than the 
conventional slotted corrugated designs 
because of the different operating mecha- 
nisms. With the corrugated constructions, 
rows of milled openings are created, 
which provide a means for coupling en- 
ergy to the surrounding environment. 
These rows of oval apertures occur peri- 
odically along the length of cable and, 
therefore. contain electromagnetic fields 
that have a component in the direction of 


* fo you... 


.--pour a cup of 
coffee and fire up the 
World Wide We 


Helmet Worn Communications 


b, 


WWwW.soniccomm.com 
and check out Sonic’s 
complete catalog of audio 
accessories, or e-mail at: 
sonic.comms@pobox.com 


HEADSETS IN STOCKH! 
Sonic has headsets ready to ship for certain 
radios (GP300/P110, HT1000, Visar, etc.) 
CALL FOR YOUR LIST OF RADIOS 


SONIC OFFERS A SINGLE 
COMPANY SOLUTION 


to all your customer requirements for: 
© Headsets © Ear microphones © Throat microphones 
© SWAT kits © Surveillance accessories 


1-800-688-1944 


Call for your FREE Product Binder 


SONIC announces é' 


the opening of its new West ““S 
Coast office. Call toll free: 


- 1-888-SONIC-00 - 
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More than 300,000 feet of TRC-1250-size cable 
was used in the IRT, the largest portion of the 
New York Subway System, which extends into 
all five boroughs. The low-smoke-producing, 
flame-retardant triaxial design was chosen 
over the conventional slotted corrugated 
design. 


propagation of the cable, which results in 
the total energy not being transmitted in 
the transverse electromagnetic mode 
(TEM). With the triaxial design, the aper- 
ture that is created by the separated 
shields does not store energy but transfers 
a small amount of energy to the outer 
surface. These cables are continuous and, 
therefore, have no fields in the direction 
of propagation. Figure 2 on page 11 dem- 


The attenuation and 
coupling loss of the 
triaxial cable is controlled 
by the separation of the 
split shields. 


onstrates the effects of a section of steel 
piping on the attenuation performance of 
the two radiating cable designs. Both con- 
structions exhibit similar attenuation char- 
acteristics from lOOMHz through 
1,000MHz. With the introduction of this 
piping at the input end of the cable. the 
triaxial design was virtually unaffected, 
whereas the slotted design showed a sig- 
nificant effect. This is important to sys- 
tem installers because cable standoffs are 
no longer required, decreasing cable in- 
stallation costs. 

An added benefit of direct mounting is 
the elimination of hanging cables, which 
offers a more appealing cable installation. 
Another benelit is the additional protection 
from the effects of vibration and damage 
from contact with moving vehicles. 


Electrical performance 
The attenuation and coupling loss of the 


Sample of LI-4900 
STANDARD FEATURES 


° CSI BASE, an application for 
your PC that gives you com- 
plete local/remote program- 
ming control of your system, 
shows usage graphs and 


allows remote site monitoring. 


Built-in validator will validate 


up to 5000 user Id's. Will also 


validate other controllers on 
the same system that require 
external validation. 


Separate airtime accumula- 
tors for reqular time and 
prime time per user Id. 


Front panel LCD display 
shows User Id, Repeater 
status, error messages, 

built in test and more. 


Removable Front Panel gives 
quick/easy access to all 


adjustments without removing 


the rack or interrupting 
service. 


* Separate E/E and 
DID/E&M lines are built in 


* Compandor 
e Universal overdial code 
¢ Speed dialer 


* Push to connect for 
selected user Id's 


¢ Two built-in RS-232 ports 


¢ Remote or Local 
Programming by PC 


¢ Can share channel with 
conventional repeaters 


¢ Fully LTR® compatible 


¢ Warranty: One year service, 
five year parts 


OPTIONS 


* Voice prompts 
(user recordable) 


¢ Call detail records 


¢ Built-in Modem (only one 
needed per system) 


¢ MF Signalling 


* Networking 


= 


LTR’ trunking on UHF 


Move over Pseudo-Trunking. Low cost LTR® controllers from 
CSI and new turnkey UHF LTR® radios (more to come soon plus 
LTR® conversions for many brands) have just made LTR® the 
new trunking standard on UHF! 


Real LTR® Trunking gives you the features and performance 
formerly only available on 800/900 systems, PLUS eliminates 
the expense and hassle of installing scan trunk boards in user 
radios. 


Unique CSI Overlay allows conventional repeaters to double as 
LTR® Trunking channels. Simply add an LT-4200 to each repeater. 
This allows you to phase in LTR® Trunking without adding 
repeaters or disrupting your conventional service. 


Call Ray Dashner today for the complete story on CSI UHF/800/ 
900 LTR® Controllers, CTCSS/DCS Tone Panels, Interconnects 
and more. 


Model LT-4900 for LTR? Dispatch / Interconnect channels. 
$1499 dealer net. 


TRUNKING REPEATERUINTERCONNECT MANAGER 


——auuonn MODEL LT-4200 Ba 
o 
F 2% conseet Sretews tc J e 


NEW Data Logger Option for LT-4200 
4200L extends the LT-4200 time/hits logging to include all 
5000 ID's. This allows the LT-4200 to log data from other 
brands of LTR® controllers on the same system. 


Toll Free (800) 545-1349 

Phone (805) 642-7184 

FAX (805) 642-7271 

e-mail sales @connectsystems.com 
www http://www.connectsystems.com 
In Canada Cartel 800-663-0070 
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| mac’ ® Connect Systems Inc. 
2259 Portola Rd. 
Ventura, CA. 93003 


LTR is a repistered crademark of E.F, Johnson Co, CSI is a registered trademark of Connect Systems Inc. 


Table 1—Triaxial cable electrical characteristics. 


ELECTRICAL TESTING TRC500-FR TRC875-FR JraciasoFn 


VELOCITY OF PROPAGATION Pe | ee 


ATTENUATION @150MHz 


@4S0MHz 
@900MHz 


COUPLING LOSS @150MHz 


@450MHz 
@900MHz 


triaxial cable is controlled by the separa- 
tion of the split shields. This approach 
optimizes the tradeoff between downline 
attenuation and coupling loss, and they are 
tightly controlled by the shield width tol- 
erances, as well as dimensional tolerances 
on both the dielectric core and interlayer. 
Table 1 above gives values of three of the 
standard size triaxial designs. The attenu- 
ation and coupling Joss values are typical 
of directly mounted conditions. These 
cables were all mounted directly to the tun- 
nel walls within the New York City transit 
system, which resulted in easier cable in- 


stallation and reduced overall cost. 


Mechanical considerations 

In addition to the electrical design 
performance of these radiating cables, 
other considerations such as mechani- 
cal, physical and environmental issues 
had to be addressed. The NYCTA re- 
quired a series of qualification tests to 
be performed before any cable would 
be considered for installation within the 
transit system. Table 2 on page 17 is a 
partial listing of the environmental, 
physical and mechanical specifications 


BROADBAND 


that the cables were required to meet. 

Because of the harsh physical environ- 
ment that these cables would encounter. 
additional testing was performed to deter- 
mine the crush strength of the triaxial 
designs. Both the corrugated construction 
and the triaxial design were subjected to a 
flat plate crush strength test, using the re- 
verse mode on a tensile testing machine. 
The triaxial cable exhibited increased 
crush strength to more than twice that of 
the corrugated copper design. This is pri- 
marily due to the tough foamed polyethy!- 
ene dielectric, along with the protection 
of the layers of polymeric jacketing mate- 
rial. In addition to the overall higher crush 
strength, the elastic memory of the mate- 
rials allowed the triaxial design to return 
to within one-half ohm of its original 
impedance, whereas the corrugated con- 
struction remained in a crushed state. This 
increased crush strength and memory may 
provide the difference in replacing a cable 
that has been damaged by some outside 
physical force. The triaxial design is also 
much more flexible and easier to route 
than the corrugated copper cable, 


Fire safety 
There have been well-documented mass 


ANTENNAS 


Great Caesar’s Ghost! 


STICO's new totally disguised custom fender 
mount antennas with rugged stainless steel 
masts offer super bandwidths and a built-in 
ultra high efficiency AM/FM broadcast coupler. 


The XXX-SB-150 Series has 24 MHz bandwidth 
(150-174 MHz), and the XXX-SB-450 Series has 
67 MHz bandwidth (403-470 MHz). 


Of course, only STI-CO can provide exact AM/FM 
antenna replacements for all Chrysler, Ford, GM 
and many Euro-Asian body styles! 


More supercolossal news from the... 


DISGUISE GUYS 


KKK GaSe 


11 COBHAM DR, ORCHARD PARK, NY 14127 (716) 662- 2680 FAXES (716) 662-5150, (800) 685-1122 


Visit us at IWCE, Booth #736 
14. Mobile Radio Technology May 1997 
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with ASTRON. 
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9 Autry, Irvine, CA 92718 
ASTRON woke 1 4/458-7277 


CORPORATION Facsimile: 714/458-0826 
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Are you still searching for the 
Ideal Provider for all your 
Communication Requirements? 


Look no further. 


Marketronics, the World’s Leading Distributor of Quality 
Telecommunication Equipment, introduces its 1997 Product 
Selection Guide. More than 300 pages in length, this catalog is 
packed with the quality products of over 100 select manufacturers. 


& More than 50 New Manufacturers 
> 50% more content than last year’s edition 


New for 1997: 


M Acomplete section dedicated to RF Systems, including: 
* Trunking 
e Paging 
¢ Rural Telephony 
¢ Data Communication 
¢ Fiberoptic Applications 
* Satellite Communication 
* Advanced Fleet Management 


An entire section of Test Equipment 
(including Motorola Communication System Analyzers) 


/™* Much, much more!!! 


. ¥ (954) $46 1011 
Marketromics tc. si sic 1672 
CORPORATION marketro@ix.netcom.com 


World's Leading Oistributor 320 International Parkway 
of Quality Telecommunicatian Equipment Sunrise, Florida 33325 USA 


Mobile Radios * Mobile Antennas « Microphones » Isolators * Inverters 
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transit system fires over the years. Death 
and injury due to toxic products of com- 
bustion and smoke have accompanied 
several of them. As a result. in the last 
decade, many mass transit systems world- 
wide have required low-smoke-producing. 
flame-retardant materials for all products 
installed in subway tunnels. Events such 
as the fire at the London Kings Cross 
Road subway and the tragic loss of 300 
lives in the Baku (former Soviet Republic 
of Azerbaijan) subway fire have Ied to an 
increased awareness of the safety of the 
materials that are specified and used 
within enclosed areas. 

Table 3 on page 17 lists some of the flame 
performance and products of combustion 
testing that the triaxial cables meet. With 
the recent advances in flame-retardant 
technology and available materials, the 
triaxial cables are able to meet the re- 
quired level of flame performance with- 
out the need for expensive barrier tapes. 


Because of the varying 
nature of environments 
in which radiating 
cables will be installed, 
exact electrical 
performance can be 
difficult to predict. 


In addition to the flame retardance, all 
materials used in the construction of this 
cable are non-halogen. When subjected to 
a flame source these cables exhibit ex- 
tremely low levels of smoke generation, 
toxic emissions and corrosive offgassing. 


System interconnects 

For those sections within the transit 
system that did not require RF communi- 
cations, or where system interconnects 
were needed, shielded low-loss coaxial 
designs were used. These flame-retardant 
constructions provide lower downline at- 
tenuation because of the non-radiating na- 
ture of the designs. Both the low-loss co- 
axial cables and the triaxial radiating de- 
signs can be routed much more easily than 
corrugated copper cables. The flexibility 
and non-kinking nature of these cables 
allows them to be routed and bent into 
lighter areas, reducing installation time. 
The interconnect cables are also required 
to meet all the physical, mechanical, en- 
vironmental and combustion properties of 
the radiating cable designs. 


Table 2—Physical and mechanical requirements. 


TEST REQUIREMENTS 


PHYSICAL REQUIREMENTS UNAGED 
TENSILE STR. (MIN. PSI) 
ELONGATION (MIN. 5%) 


AGING REQUIREMENTS 

AFTER AIR OVEN FOR 168 HOURS 

@100°C 

a. TENSILE STR, (MIN. % OF UNAGED) 
ELONGATION (MIN. %OF ORIGINAL) 


OIL IMMERSION REQUIREMENTS 

IN ASTM #2 OIL, FOR 4 HOURS AT 70°C 

B, TENSILE STR. (MIN. % OF UNAGED) 
ELONGATION (MIN. % OF ORIGINAL) 


DUROMETER 
SHORE A 


COLD BEND (@ —25°C) 


WATER ABSORPTION, 
GRAVIMETRIC METHOD 
168 HOURS @ 70°C (MG/SQ. IN. MAX) 


OZONE RESISTANCE TEST 
TEAR RESISTANCE TEST (MIN) LBS/IN 


Because of the varying nature of envi- 
ronments in which radiating cables will 
be installed, exact electrical performance 
can be difficult to predict. The triaxial 
cable designs have exhibited that envi- 
ronment affects performance minimally. 
These tnaxial constructions were chosen 
by the NYCTA for the various benefits 
and predictability of performance. The in- 
stalled cables were tested after installation 
and exhibited high-quality signal levels 


SPECIFICATION 
REQUIREMENTS 


TEST METHOD 


ASTM D 412-87 


ICEA 5-68-516 
ASTM D 471-79 


ASTM D 2240-86 


ICEA S-19-81 
6TH ED., SEPT. 19, 
PART 6 


ASTM D 470-82 
ASTM D 470-82 


ASTM D 624-86 
ASTM D 470-82 


when subjected to survey test procedures 
that were required prior to operation of the 
system-wide police radio system. The ease 
of connectorizaton, elimination of cable 
standoffs and the flexibility of these con- 
structions were also benefits provided to 
the installation contractors. 

Over the past three years, the transit 
police radio communications system has 
been operating with no defects or down- 


time. pio 


Table 3. Flammability and combustion requirements. 


TEST REQUIREMENTS 


SMOKE INDEX (MAX) 


SPECIFICATION 
REQUIREMENTS 


NES 711 ISSUE 


TEST METHOD 


TOXICITY INDEX (MAX) NES 713 ISSUE #1 
JUNE 1979 


ACID GAS EQUIVALENT (MAX) % 
(HALOGEN CONTENT) (MAX) % 


LIMITING OXYGEN INDEX (MIN) 


SMOKE GENERATION 
FLAMING AVG. DS 4 MIN (MAX) 
FLAMING AVG. DM JAX) 
NON-FLAMING AVG. DS 4 MIN.(MAX) 
NON-FLAMING AVG. DM (MAX) 


FLAMMABILITY 
a. GENERAL (70,000 BTU/HR.) 


ASTM D 2863-87 
ASTM E 662-83 


75 
350 


MIL-C-24643 0.5 
SEPT. 28, 1984 0.20 
75 
300 


VERSATILE 


DDS DEPTH 


Refarming: The telecom 
‘agribusiness’ of the next decade 


The technical issues affecting the refarming process have been decided, as 
far as the FCC is concerned, but telecommunications politics are making the 
destiny of private radio increasingly unsure. 


By Robert H. Schwaninger Jr. 


Nearly five years have passed since the 
FCC began the task of “refarming™ the 
radio spectrum below 800MHz, to narrow 
the channels from their present 15kHz or 
25kHz size to a trim 6.25kHz. Although 
the initial work performed by the agency 
suggested that everyone's system could 
be “adjusted” to accommodate the new 
channel spacing with little more than the 
turn of a magic screw, the reality is quite 
different. 

Critics of the entire process have been 
numerous, but none could defeat the enor- 
mous pressure put on the FCC by a pha- 
lanx of manufacturers salivating at the 
prospect of profits to be made by the 
forced obsolescence of existing radio 
equipment. Early roundtable discussions 
among proponents of narrowbanding usu- 
ally included long recitations of the new 
technology that each manufacturer could 
bring to the market to make narrowband 
equipment viable. Physics aside, or ig- 
nored, most of the champions of refarm- 
ing talked about performance equivalent 
to present systems. 

However, any operator who has now 
“experimented” with 220MHz-222MHz 
amplitude-companded single-sideband 
(ACSSB) systems recognizes that these 
new technologies are still fighting an 
uphill battle. Although VHF trunking sys- 
tems benefit more from improved propa- 
gation than do 800MHz trunking systems, 
some of the propagation gains are also 
lost because of narrowband operations, 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the Washington, DC, law firm Brown 
and Schwaninger and is a member of the Radio 
Club of America. 
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High-speed data uses are, for the most 
part, precluded, and getting the darn 
things to “sound right” has been a major 
hurdle. 

While manufacturers and operators 
have been wrestling with these problems, 
the FCC has been engaged in a wrestling 
match of its own in hammering out issues 
in PR Docket 92-235. Politics have played 
a large role in shaping the past decisions 
and future methods of refarming, and the 
most recent information demonstrates that 


Politics have played a 
large role in shaping the 
past decisions and future 
methods of refarming, and 
they will still play a part 

in what private radio 

looks like in the future. 


politics will sull play a part in what pri- 
vate radio looks like in the future. 


Rules in general are ‘iffy’ 

Although the FCC is far from finished 
with its transformation of the private ra- 
dio spectrum, a number of new rules and 
policies have already been decided. The 
ones discussed here do not make a com- 
plete list (this magazine would wind up 
looking like the telephone book), but they 
do indicate a general idea of where pri- 
vale radio is headed. 

If you are a licensee of a primary fre- 
quency, and you do not change anything 
about your system, then the refarming 


rules will have no immediate effect on 
your operation, You do not have to go out 
and buy new equipment. In fact, you can 
replace your present equipment with 
equally wideband equipment (if it’s avail- 
able). Ultimately, you are likely to want 
to replace your equipment with narrow- 
band equipment, but you do not have to. 

If you are a licensee on a UHF-offset 
channel. that use can change from low- 
power to high-power, and primary status 
has come—although at this writing, the 
FCC is not yet accepting applications for 
higher power on UHF-offset channels, 
despite what some of the application mills 
have been telling the suckers. 

If you add a new channel to your sys- 
tem, or apply for a new frequency at a 
new location, your request will be subject 
to new height and power limitations con- 
tained within the FCC Rules (maximum 
effective radiated power [ERP] of SOOW). 
These limitations are similar to those for 
common carrier operations. If the height 
and power restrictions do not satisfy your 
needs, the FCC will accept an engineer- 
ing exhibit and a justification to get 
greater coverage from a single site. No 
waiver is required, but some justification 
beyond, “Wouldn't it be nice if...” will be 
required. The exceptions that will require 
waivers are applicants requesting a serv- 
ice area of greater than 80km and appli- 
cants desiring greater height and power 
from stations sharing frequencies with 
VHF Public Coast stations. 

If you are operating paging facilities on 
private frequencies allocated for this pur- 
pose, your facilities are not subject to the 
height and power restrictions or, if shared, 
to auction. So private carrier paging com- 
panies are getting a break. 

If you are a manufacturer, new applica- 
tions for type-acceptance of affected ra- 
dio devices must comply with the first 


splits, 12.5kHz for UHF and 7.25kHz for 
VHF, to receive grant of authority to 
market new devices within the United 
States. After 2005, all devices must be 
capable of operation in 6.25kHz of band- 
width, or less. 

If you are a licensee of an ACSSB fa- 
cility that uses VHF channels—well. your 
group could hold a meeting in a phone 
booth. The idea that created this method 
of operation in the early 1980s has been 
found wanting, and the FCC is getting rid 
of that allocation. You can continue to 
operate (albeit with increasing interfer- 
ence problems) until Aug. 1, 2003. 

Although the above rules appear to be 
pretty well set, the evolution is continu- 
ing, and some additional fine tuning is 
likely to occur. The certainties are that 
the channels will be narrowed; that exist- 
ing licensees do not have to seek license 
modifications, except when voluntary: 
manufacturers of equipment are going to 
make a bunch of dough; and systems will 
lose range and quality. The net effect may 
be that systems will require integrated 
series of co-channel facilities to perform 
as well as existing, higher-powered. 
wider-channel systems. 


Frequency coordinators 

In its original Notice of Proposed Rule 
Making, the FCC suggested that the num- 
ber of coordinating entities might be re- 
duced to no more than four, with one 
being a “Public Safety coordinator” (read, 
“APCO”).* Later, the FCC appeared to be 
waffling on this idea, Now, the matter is 
sll a curious one. The FCC's latest deci- 
sion does not appear to put coordinators 
out of business, but it is likely to reduce 
the number, in any event. 

Stating that competition among coordi- 
nation services providers is a good thing. 
the FCC is adopting the LMCC-ITA plan 
of dividing all of the spectrum below 
470MHz into two pools, Private Wireless 
and Public Safety, The Private Wireless 
channels would be coordinated among 
competing coordinators, eliminating 
interservice sharing costs. The exceptions 
are power, railroad and central station 
electrical protection system frequencies. 
which would still be coordinated by their 
industry groups for channels that were tra- 


*APCO is Associated Public-Safety Commu- 
nication Officials—International. 

ITA is Industrial Telecommunications 
Association, 

PCIA is Personal Communications Industry 
Association. 

UTC is UTC-The Telecommunications As- 
sociation (utilities). 

LMCC is Land Mobile Telecommunications 
Council, 


ditionally allocated only for the specific 
purposes served by these groups. Other 
than radio service. the present limitations 
on specific frequency use (¢.g., almport op- 
erations, availability only in Puerto Rico) 
would be largely maintained. 

The FCC has stated that it expects the 
coordinators to create a system whereby 
each would communicate daily with the 
others to “coordinate the coordinations,” 
[t is not known which entity will master- 
mind the system to ensure that this virtu- 
ally real-time exchange of information 
takes place. What steps the FCC will take 
to monitor the system's use is also a mys- 
tery. But, somehow, the agency belicves 
it will all work. 

Chances are that many of the existing 
coordinating entities will simply drop out 
of view as the new demands to compete 
among coordinating entities become real- 
ity. Obviously, PCIA and ITA are not go- 
ing anywhere, and APCO has an almost- 
permanent charter. UTC is hanging in 
there, and appears to be getting stronger 
in some ways. while services like tele- 
phone maintenance, taxicab, motion pic- 
ture and others appear to be fading faster 
than Nextel’s 800MHz Consensus 
Proposal. 

At this point, the FCC has not sng- 
gested that the actual licensing duties be 
taken up by the coordinators—with the 
FCC being more of an official database 
than an actual processor—but the writing 
is slowly being scrawled on the wall. In 
the FCC’s Gettysburg, PA, office, an in- 
creasing number of independent contrac- 
tors are doing data entry, and the con- 
sumer assistance branch is being scrapped 
in favor of the agency's new “call cen- 
ter,” The Licensing Division is being re- 
vamped, modernized and positioned for a 
new mission that is yet unexplained. 

The downsizing of the Gettysburg staff 
appears to be in preparation for the day 
that all applications will be received elec- 
tronically. | do not profess to be the most 
computer-literate guy in town. (In fact, 
Mr. Brown, my partner, describes my 
capabilities using words like “throwback” 
and “technojerk.”) Nevertheless, 1 still 
find it hard to understand how the FCC 
plans to collect and associate petitions, 
waivers. engineering studics and the like 
(along with the electronic forms that will 
make up applications, thereby reducing 
the need for staff) unless these duties are 
outsourced to third parties. If this is what 
the FCC is planning, where is the Notice 
of Proposed Rule Making on the subject? 
1 would be somewhat chagrined to dis- 
cover that the agency has planned this 
move for years. including making pur- 
chasing and hiring decisions based on this 


SMOOTH AND 


conclusion. prior to seeking mandated 
comments from the public. 


Thrills from the mills 

Although the FCC has attempted to 
rationalize the future use of narrowband 
channels among existing and future lic- 
ensees, conspicuously absent in the deci- 
sions is any effort to halt the actions of 
applications mills. Logic and experience 
should tell the agency that the creation of 


the new channels will ignite a brush fire 
of speculation activity fueled by the greed 
of applications mills. It does not take 
much imagination to hear the pitch now: 

“The FCC has created new systems for 
serving the largest metropolitan areas, and 
for only $10,000, you can invest in the 
newest serviee in the New York City area! 
Can I put you down for a unit? How about 
our Gold Circle club for only $20,000 
more?!” 
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I've already gotten wind of one outfit 
that invested its future in UHF-offset fre- 
quencies, and plans to roll it over by get- 
ting the suckers’ licenses modified to 
raise the power shown on the useless li- 
censes sold for $7,500-a-whack. Some- 
thing needs to be done to keep the newly 
created channels from becoming inven- 
tory for scam artists, and the FCC should 
adopt regulations to combat the problem. 

If the adoption of refarming is to be 
the final solution for private radio chan- 
nels below 512MHz, the spectrum should 
be reserved for the entities that the 
agency claims to be assisting through the 
creation of additional channels. Perhaps 
the FCC should adopt a certification pro- 
gram that extends to all application 
preparers; or should seek greater respon- 
sibility from frequency coordinators: or 
should require evidence of site availabil- 
ity. Whichever method develops a barri- 
cade against the abuse of the 
Commission's application and licensing 
processes, and protects the American 
public and legitimate operators from this 
scandalous behavior, should be made a 
part of the refarming rules. If not, the 


Something needs to be 
done to keep the newly 
created channels from 
becoming inventory for 
scam artists. 


likely outcome is a public shame on the 
agency. 


Odds And Ends 

Other points of interest that might help 
you better understand the changes brought 
by refarming are: 

CVIf you voluntarily change from tradi- 
tional equipment to narrowband equip- 
ment, but no modification is required, the 
FCC would like for you to notify it of the 
change by letter or notification via a Form 
405A (or the “Jet us hear from you” rule). 

The FCC dumped the idea of creat- 
ing a new class of 3.125kHz offset fre- 
quencies as impractical, and silly, after 
PCIA’s representatives explained to the 
agency that, really, narrowband and mi- 
crowave are not the same thing. 

(4 The FCC has created a few new fre- 
quencies for itinerant use. (They did, how- 
ever, resist referring to the new itinerant 
channels as “red dot” or “green dot” 


channels, which would have helped 
clarify the ruling fer companies like 
Sam’s Club.) 

Q There is a new emission designator 
category for systems authorized to trans- 
mit voice, data and fax. The new designa- 
tor is “W7W" (because “ALA” already 
runs through Florida). 

UO Stations operating above 800MHz 
may transmit the station identifier in a 
digital mode, but stations operating be- 
low 800 MHz will still be required to give 
the call sign in analog. (Smoke signals 
are still not accepted.) 


Comments, suggestions, ruminations 

If you checked the by-line of this story, 
you might have expected that some com- 
ments would be forthcoming, particularly 
given the sweeping effect of these regula- 
uns. | have made it this far into the piece 
without really saying my piece—but let's 
get real. As Tina Turner said, “We never 
do nothin’ nice and easy.” 

To begin, ask these questions: If spec- 
trum scarcity was the motivation for re- 
farming, is that motivation still valid in 
view of the auctioned spectrum blocks of 
the last five years? Was spectrum ever 
scarce in rural areas? In the FCC's earlier 
roundtable discussions regarding refarm- 
ing, how many operators participated in 
those discussions? If narrowband channels 
are a good idea, why didn’t the FCC re- 
quire cellular, PCS and all of the “newer” 
services to adopt this approach to spec- 
trum efficiency? And if this idea really 
smells, why did few alleged “advocates” 
of operators’ rights step forward to defend 
the current channelization plan? 

I'm guessing that most readers can 
answer all of the above questions. The 
answers should disturb you, because they 
speak volumes about the status of our 
industry and the regulation of the radio 
spectrum. The answers point to the exclu- 
sion of a market segment that relies on 
private radio spectrum to produce and to 
transport goods and services that feed, 
clothe, illuminate, heat and house the 
American public. How-and-when private 
tadio licensees became an unimportant 
annoyance to the FCC is not easy to pin- 
point, but they have, and refarming is the 
greatest indicator of this new paradigm. 

Spectrum refarming is an idea that was 
to increase sales for radio equipment 
manufacturers and to increase the number 
of channels prior to the FCC’s grant of 
auction authority, In fairness, the spec- 
trum scarcity that existed in 1992 within 
large cities demanded attention of some 
kind. However, it is doubtful that a single 
operator of a single community repeater 
lobbied for these rules. As further evidence 


that the FCC itself is not as “gung-ho” 
about refarming as it once was, consider 
these two facts: |) It has taken a long time 
to get here; and 2) The same idea has not 
been mirrored for use of common carrier 
channels. Why, and why not? 

The answers are that the FCC is touting 
refarming as a method of increasing the 
efficient use of private radio channels, 
while stating that broadband services, like 
PCS, increase efficient use of the spec- 
trum. The agency staff tells us that spread 
spectrum will revolutionize the way that 
people communicate, then that staff cre- 
ates more discreet narrow channels for 
private users—channels that will not ac- 
commodate this transmission method, 
The trade publications are filled with new 
methods for transmitting high speed data, 


How-and-when private 
radio licensees became an 
unimportant annoyance to 

the FCC is not easy to 
pinpoint. Refarming is the 

greatest indicator of this 


new paradigm. 
TCR ION 
but the data rate that is possible on nar- 
rowband, refarmed spectrum is less than 
20% of present capacity. 

It does not take a genius (because | 
don’t qualify) to figure out that the tele- 
communications game is being played in 
two distinct arenas, The one that prom- 
ises the big auction dollars is being re- 
warded with wide bands, flexible use, and 
incentives to warchouse spectrum for 
years. The one being played for private 
spectrum involves users being told to “get 
small, get slow and keep quiet.” The des- 
tiny of private radio is being made in- 
creasingly unsure through these actions. 
However. one political fact is becoming 
obvious. The agency will do little to ac- 
commodate any user who didn’t shell out 
at auction for channels. 

Is this proper? |, for one (and only one 
at times), do not think so. Bethlehem Steel 
should be provided the ability to increase 
its plants’ telecommunications efficien- 
cies through introduction of new tech- 
nologies, without having to buy a license 
to serve the entire Northeastern Pennsyl- 
vania Region. Federal Express should be 
able to increase its data capacity on its 


(continued on page 24) 
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formance, 


(continued from page 2!) 


systems throughout the United States with- 
out having to purchase a wideband, nation- 
wide license for billions of dollars. A com- 
munity repeater operator should not have 
to force new, narrowband equipment on its 
tow truck customer just to satisfy the 
FCC’s grand scheme (in which even the 
agency itself does not completely believe). 

Relief for public safety entities might 


be on the horizon in the form of the real- 
location of television channels 60-69. 
Congress could cobble out some 
wideband channels for public safety uses 
that would allow local governments to 
more efficiently use new technologies. 
However, little or no relief is in sight for 
private users, Their chances of obtaining 
a frequency block, like the blocks sold to 
commercial carriers, are equal to my 
chance of being named Reed Hundt’s se- 
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nior advisor. So, private business users 
will be forced to make do, unless they 
want to pay high air time rates to com- 
mercial carriers to provide service for 
their internal facilities. 

It is ironic that refarming will encour- 
age some of the largest users of telecom- 
munications equipment to opt for more ser- 
vices provided by commercial carriers. The 
universe of commercial carriers for the 
equipment manufacturers and suppliers to 
market to is smaller than the universe of 
large private users. Therefore, some of the 
equipment manufacturers that originally 
supported refarming might ultimately lose 
market share as they lose direct contact 
with large equipment purchasers. 

The final issue involves exclusivity of 
use on the new narrower channels. The 
FCC has not stated whether exclusive use 
will be allowed or how exclusivity might 
be earned or purchased. One can imagine 
a number of ways that exclusive use might 
come about. I predict that exclusive use 
will happen, particularly in view of the 
FCC’s desire to reduce the man-hours 


The road to refarming has 

been bumpy. It isn't going 

to get any smoother, but in 

Washington the line is ‘It 

isnt perfect, but it’s better 
than auctions.’ 


necessary to resolve disputes among shar- 
ing operators. Because the auction price 
paid per channel (particularly narrow 
ones) is likely to decrease rapidly, the 
FCC might not even employ its auction 
authority in awarding exclusivity. 

The road to refarming has been bumpy. 
It isn’t going to get any smoother, but in 
Washington the line appears to be “It isn’t 
perfect, but it’s better than auctions.” 
Questions remain, and a lot needs to be 
discussed before the dust clears. My part- 
ner, Curt Brown, will be kicking up some 
of that dust on the refarming panel at 
IWCE, Las Vegas [“How spectrum re- 
farming affects private radio,” Tuesday, 
April 22, at 2:30 p.m]. Mr. Brown, Ralph 
Haller and John Reardon will take any 
quesuions you have, but be kind if the 
answers you are given aren’t perfect. As 
] said, the system isn’t perfect yet and 
probably never will be. What can you 
expect from a square peg being forced 
into a round hole? aE 


October 2, 1996. 


Bob Jensen had 
a fire at his mobile 
radio repair shop. 


He had only a 
few seconds to 
save things. 


Thanks for the vote of 
confidence, Bob. 


No offense, Fluffy, but the HP 89204 is irreplace- 
able, too. Because the HP 8920A service moni- 
tor provides the edge you need to survive in 
today’s tough business environment. It offers 
unmatched accuracy (frequency to within .] ppm). MIL- 
. STD ruggedization means it can withstand shock forces up to 30 g's, 
+ temperatures from 0 to 50 °C, and humidity from 0 to 95%, With the 
2 regendary reliability of HP (20,000 hrs mean time between failures). 
4 
4 Most importantly, the 8920A service monitor offers superior 
expandability: it can test everything from two-way radios to pagers 
and cellular technologies. Which is important when you're building 


a business. Or rebuilding one, as the case may be. 


Call 1-800-452-4844" Ext. 5119. Talk to Charlie or one of our 
other experts about the HP 8920A and find out how you can get a 


$2000 trade-in value for your old service monitor. 


* In Canada call 1-800-387-3151, program number TMUSLO, ©1907 Hewlett-Packard Co. TMSKD707/MRT 
Fluffy was not harted in the making of this ar. She's as munbunetious as ever, and enjoying Hob’s new location, 
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Servicing pagers: 
The password problem 


Are pager passwords necessary? Communication between airtime sellers and 
the elimination of passwords may be more conducive to business. 


by David Ludvigson 


A customer came into the shop one day 
with a succint request. 

“Can you hook this up?” He handed me 
a Bravo Express pager. 

“Let me take a look at it,” I answered. 
I took it to the Express programmer, put 
it in the nest and hit “F3” to read the 
capcode and frequency information. It 
was password-protected. | returned it to 
the customer. 

“I’m going to have to look into this one, 
but 1 probably can get it hooked up,” I 
said. “When you purchased this pager, 
you should have received it without any 
parts missing. This one’s missing a resis- 
tor, and that prevents me—or any airlime 
reseller—from programming your pager 
easily. I have a running feud with an in- 
dustry that allows the seller to ‘own’ a 
cuslomer’s property.” 

He left the pager with me after agree- 
ing on a price. 

I went into the shielded room, better 
known as the “tin-foil tomb,” and pulled the 
Express apart. R6 was missing, a 56kQ 
“chip” resistor on the logic board. The sales 
force of the previous dealership has prob- 
ably programmed the pager, included a 
password and then removed the resistor. | 
was frustrated—I had no way to get back to 
them about this customer's pager bill. 

Replacing the resistor took a few min- 
utes. Then I went over to the computer, 
pulled up Ultratek’s Pagersaver applica- 
tion and overwrote the password. I 
checked the BREXPPS files and made 
sure I had removed the password. The 
procedure doesn’t always work at first, 
and several tries might be needed. 1 was 
lucky—this time. 

A few hours later, another customer 
brought a Bravo Plus into the shop. 
Same problem, same cure—only this 
time R26 was missing, another 56k) 


Ludvigson is a technician in Houston. 


“chip” resistor on the logic board. 

1 went back to the computer program, 
performed an overwrite of the data and 
put the assembled pager back into the 
programmer nest to read it. Checking 
BRAVOPPS, I found that the pager had 
been erased. Another capcode, another 
pager, another day... 


Forward bias 

The R6 chip in the Bravo Express, or 
R26 in the Bravo Plus, forward-biases the 
“READ” line in either pager. This puts a 


—_— — — — ————— 


Passwords in pagers are a 
crude means of preventing 
an unequipped retailer 
from overwriting a 
previous capcode. 


— 


low current and high voltage (3V) on the 
line. If this voltage is not present, the 
program will not be able to read the ex- 
isting information in the pager, and pro- 
gramming the Plus or the Express will 
not be possible. Usually, the LED on the 
programming interface will not illumi- 
nate, regardless of how much you argue 
with the interconnecting pins. 


Line cutting 

In the Bravo, there is really no true 
“password protection,” bul some enter- 
prising person discovered that by setting 
the “CLOCK,” (or “STROBE”) line. the 
pager would not be able to communicate 
with the Bravo programmer. The pager is 
programmed, then the CLOCK line is cut. 

Such problems are easily diagnosed. 
The programmer just sits there, prompt- 
ing “insert pager.” regardless of how 
many times you've inserted the thing. At 


least I could read the old capcode and 
deduce who the airtime supplier was from 
the frequency. 

The solution is to scrape away the ends 
of the break, tin them slightly with solder 
and “jump” the gap with a single strand 
of multiconductor zip-cord. 


Churn and connivance 

Any thrifty customer will shop around 
for the lowest price for airtime. Unfortu- 
nately, the customer will often “forget” to 
call a previous airtime supplier to inform 
it of the decision to discontinue service. 
Passwords in pagers ure a crude means of 
preventing an unequipped retailer from 
overwriting a previous capcode. 

Unfortunately, [ cannot count the times 
when an unscrupulous customer has left 
an account “hanging,” wandering off af- 
ter being activated for a single month. 
Resellers cannot take the time to com- 
pletely research a capcode. They certainly 
cannot take amy step toward checking the 
capcode if it is unavailable because of 
password or circuit destruction. 

Some politicians and pundits have pro- 
claimed the need for a national registry of 
pager numbers, capcodes, airtime suppli- 
ers, customer names and resellers. The 
reality that is overlooked is that pagers 
are traded, bought and sold on every street 
corer in every large city. Tracking such 
a commodity would take the time and 
effort of at least six angels or a massive, 
invasive bureaucracy. Statewide or na- 
tional registry of personal property like 
automobiles is one thing, but a $100 
pager? Get real. 

No, some other form of programming a 
pager is far more realistic. Avoid the use 
of passwords, leave the information avail- 
able to other resellers and let them contact 
the previous reseller or airtime supplier. 
Passwords in a pager are unnecessary and 
prevent any legitimate business from fairly 
obtaining late payment if due. The use of 
passwords can be self-defeating. 
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ASE TATIONS 


e’re not just talking here. People like you 
W have learned to trust Maxrad. We have 
earned your trust by consistently 
delivering the highest quality antennas 
available. Each one backed by 
the Maxrad name and our 


satisfaction guarantee. 


For you, Maxrad means 
unparalleled support. Behind 
every Maxrad base station 
antenna is a team of engineers 
trained to respond to your needs 
immediately. And since you 
need products fast, we pride ourselves 
on excellent antenna availability and 


quick delivery. 
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Whether you need a custom 
antenna or an existing model, you ~ 
can count on Maxrad to deliver 

the best. No hype. No nonsense. 
Just excellent products 

backed by our name. Trust 

Maxrad- we guarantee you 


won't be disappointed. 


Call Maxrad or one of our 
distributors today to place your 


order. For a free copy of our complete 


res antenna catalog call: 
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1(800)323-9122 
MAXRAD 


STATE OF THE ART ANTENNAS 


www. maxrad.com 


Battery technologies 
for critical applications 


Various battery chemistries are evaluated not only on the merit of long talk- 
time but also with respect to operational costs, exercise requirements, self- 
discharge and load characteristics. 


By Isidor Buchmann 


For many years, nickel-cadmium 


(NiCd) was the only practical battery for 


portable radios, cellphones, laptop com- 


puters and video cameras. The need for 


Increased talk-time demanded the devel- 
opment of alternative chemistries, As a 
result, new battery types have emerged 
that provide twice the energy densities as 
the standard NiCd, 

Will the new generation batteries even- 
tually replace the classic NiCd? That de- 
pends on the position the NiCd wall hold 
in the future and the pros and cons of al- 


ternative chemistries. Various battery 
chemistries have been evaluated not only 
on the merit of long talk-time but also 
with respect to operational costs, exercise 
requirements, self-discharge and load 
characteristics. 

pe Nickel-cadmiun — Available since 
early 1950, the NiCd continues as the 
most commonly used battery today. It 
provides good load characteristics, and it 
is economically priced, simple to use and 
forgiving when abused. The main apph- 
cations are portable radios, cellular 
phones, video cameras, power tools and 
some biomedical instruments. 

The NiCd has medium energy density 


Photo 1. Configured battery cups in this analyzer accommodate all common batteries; uncom- 
mon batteries interface through smart cables. An optional printer generates service reports. 


and needs monthly exercise to prevent 
memory (as in crystalline formation). 
With proper care, the NiCd provides an 
impressive 1.500 discharge-charge cycles. 
At four cents per cycle, the NiCd ts the 
most economical battery available. 

p» Nickel-metal hydride (NiMH) — \n- 
troduced in the 1970s but not commer- 
cially available until the early 1990s, the 
NiMH offers 30% higher energy densily 
and has fewer toxic metals than the NiCd. 
The main applications are cellular phones 
and laptop computers where high energy 
is important, regular exercising is not 
practical and cost is secondary. 

The NiMH is more expensive and does 
not have the same proven track record as 
the NiCd. The charge algorithm is more 
complex and requires a longer charging 
time than the NiCd, In addition, the self- 
discharge is higher and the load charac- 
teristics are less favorable than that of the 
NiCd. Memory is not as prevalent as with 
the NiCd, although it is recommended to 
exercise the NiMH once every three 
months. The expected cycle count is 500 
at a rather high [6 cents per cycle. 

p Sealed lead-acid (SLA) — Known in 
the automotive industry as the flooded 
type, the SLA has existed in various for- 
mats since the 1960s. It is commonly used 
where bulk power is required. weight is 
not critical and cost must be kept low. 
Applications include wheelchairs, 
uninterruptible power supply (UPS) units, 
emergency lighting and some portable 
biomedical equipment. 

The SLA has a low energy density and 
must be kept in a charged condition at all 
times. There is no memory effect, but the 
SLA should receive a topping-charge ev- 
ery few months to maintain good charge 


Buchmann is founder and president of Cadex 
Electronics. Burnaby, British Columbia, 
Canada. 
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dependable performance. 
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acceptance. Unlike the NiCd and NiMH, 
the SLA cannot be fast-charged. A typical 
charge takes about 10 hours. The load 
characteristic is moderate, but the self- 
discharge is low. The expected cycle 


count is between 200 and 300 at a cost of 
10 cents per cycle. 

pm Lithium-ion (Li-ion) — New on the 
market and only available in limited sup- 
ply, the Li-ion provides an energy density 
that is twice that of the NiCd and has the 


a without” 


the high price! 


lowest self-discharge among rechargeable 
batteries. There are two basic types of Li- 
ion: the Sony, with an end-of-discharge 
threshold of 2.5V on a linear discharge 
curve, and the Sanyo, Matsushita, 
Toshiba, Hitachi and Moticel that dis- 
charge to 3V on the preferred flatter curve 
(similar to NiCd with sharp knee point). 
For safety and longevity, each battery 
pack must contain a control circuit to 
limit the voltage peak during charge and 


High Performance 
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¢ UHF Trunking Ready 
* CTCSS/DCS Capability 


* Repeater Disable Device for Co-channel Protection 


¢ Easy interface and set-up with most repeaters 
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voltage drop on discharge. Additional 
safety measures include current-limiting, 
temperature-sensing and high-pressure 
shut-off. Typical applications are 
cellphones, laptop computers and video 
cameras. The Li-ion contains no lithium 
metal und is safe if used as directed. 

The Li-ion has no memory. its charge 
time is three to six hours, and the expected 
cycle count is 300-500, The load charac- 
teristic is better than that of the NiMH 
and SLA but not as good as the NiCd. 
Because of the high battery price. the 
operational cost is an astonishing 25 cents 
per cycle. With better manufacturing 
techniques and the replacement of cobalt 
with less expensive materials, the price of 
the Li-ion is expected to drop by half by 
2000. 


Battery maintenance 

A difficulty all battery users face is not 
knowing when the battery power runs oul. 
For the first year while the equipment is 
new, everything seems to work fine. As 
the battery ages, a gradual loss of charge 
acceptance occurs without the user know- 


All nickel-based 
rechargeable batteries are 
affected by “memory” to 

varying degrees. This 
phenomenon also applies 
to NiMH cells, but to a 
lesser extent than NiCds. 


ing. Although fully charged, the battery 
eventually regresses to a point where it 
may hold less than half of its original 
capacity, resulting in unexpected down 
time. 

All nickel-based rechargeable batteries 
are alfected by “memory” to varying de- 
grees, This phenomenon also applies to 
NiMH cells. but to a lesser extent than 
NiCds. Memory is a buildup of crystal- 
line formation on the cell plates that robs 
the battery of its capacity. [t occurs most 
commonly when the battery is left in the 
charger for days or is repeatedly re- 
charged without a periodic full discharge. 
The capacity loss caused by memory ts, 
to a certain extent, reversible. 

To regain lost capacity and to keep a 
battery fleet in peak performance, nickel- 
based batteries must be discharged 
periodically to IV per cell, a procedure 
also known as exercise. The recommended 


It seems we're Into our blue period. 


Western Multiplex is now known 
as Glenayre Western Multiplex. 
Blue? That's just our new corporate color. 
Actually, we couldn't be happier. Because 
even though we've changed our name and 
all, life at Glenayre Western Multiplex goes 
on pretty much the same as always. Same 
great wireless interconnect products, same 
great customer service. Heck, give us a Call 
at 408-542-5393 and you'll hear the same 


person answer the phone. 


Glenayre 


WIRELESS INTERCONNECT WESTERN MULTIPLEX 
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frequency of exercising the NiCd is once 
per month. Whereas the NiMH should be 
done once every three months. Because 
of its shorter cycle life, it is not recom- 
mended to overexercise the NiMH. 

If no exercise is applied for several 
months, the crystalline formations ingrain 
themselves, making it more difficult to 
dissolve them. In such a case, exercise is 
no longer effective in restoring a battery, 
and recondition is required, Recondition 
is a slow. deep discharge that is applied 
below the 1V per cell threshold, Lab tests 
have shown that a NiCd cell should be 
discharged to at least 0.6V to dissolve the 
more resistant crystalline buildup effec- 
tively. When applying recondition, the 
recondition current must be Kept low to 
prevent cell-reversal, a state in which the 
cell polarity reverses, rendering it 
defective, 

As previously mentioned, the NiCd 
should provide a service life that Is sub- 


stantially longer than that of the NiMH. If 


this cannot be achieved, cither the charger 
is unsuitable, the cells are of inferior 
quality or the NiCd battery is not being 
properly exercised. Using good-quality 
cells and a suttable charge algorithm, 


NiCd batteries tested in our laboratory 
consistently provide more than 4,000 full 
discharge-charge cycles. Similar results 
should be achievable in the field. 


Battery analyzers 

During the past few years, battery ana- 
lyzer technology has advanced signifi- 
cantly, No longer are we limited to ana- 
log units with fixed charge-discharge cur- 
rents and programs that only apply one or 
two discharge-charge cycles. 

One particular programmable battery 
analyzer is capable of servicing NiCd, 
NiMH, SLA and Li-ion batteries simulta- 
neously, The batteries are tested against 
preset voltage and current ratings that can 
be entered though the keypad. Configured 
battery cups accommodate all common 
batteries; uncommon batteries interface 
through smart cables. An optional printer 
generates battery service reports and la- 
bels. (See Photo | on page 28.) 

Another, more advanced battery ana- 
lyzer evaluates the condition of each bat- 
tery and implements the appropriate ser- 
vice to restore its performance. A recon- 
dition cycle is applied automatically if a 
user-selected capacity level cannot be 


reached, Battery chemistry, voltage and 
current rates are user-programmable. 
These characteristics are stored in inter- 
changeable cups and configure the ana- 
lyzer to the correct function when in- 
stalled. Each cup holds as many as 10 
battery codes to service all battery types 
within a product family, eliminating the 
need to reprogram for each battery type. 
Battery-specific cups are available for all 
common batteries; user-programmable 
smart cables service batteries for which 
no cup is on hand. 

Because the service is performed 
against preset churacteristics, the batter- 
ies are charged and discharged under true 
field conditions, a feature that provides 
accurate test results as well as fast serv- 
ice. Batteries with shorted, mismatched 
or “soft” cells are identified in minutes, 
their deficiencies are displayed and. if 
necessary. the service is halted. The de- 
rived battery capacities are organized into 
residual and final capacities. Problems. 
such as insufficient capacity reserve at the 
end of field use, are easily identified to 
allow necessary corrections. 

To enable service of all batteries. in- 
cluding those with known defects, an 


Worried about water 
migration degrading 
the performance of 
your transmission line 
system? Relax. 3M Cold 
Shrink kits from Andrew 
bring you the fastest, easiest 

protection from environmental injustices, 


Cable connections, Splices. Jumper-to-antenna interfaces, 
New Cold Shrink kits cover more sizes of cables 

and cover more cable sizes per kit. Thoroughly tested 

for each application. Cold Shrink installs in no time. 

No tools. No tape. You won't find a more effective way 
of preventing moisture from taking you off the air. 


For your free sample, call.us'today. at 
1-800-255-1479 ext. 194 or 
Fax us at 1-800-349-5444 
Visit our-Web Site at 
http://www.andrew.com 


ANDREW. 


In A Communicating World, 
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Circle (25) on Fast Fact Card 


In an increasingly competitive market, 
the best way to attract and keep 
customers is with high-quality service. 


Site Master from Anritsu Wiltron helps 
you improve signal quality by quickly 
tracking down subtle degradations in 
antenna equipment. Its unique FDR 
(Frequency Domain Reflectometry) 
capabilities perform both precision 
return loss sweeps and accurate distance 
to fault measurements, with more sensi- 
tivity than traditional TDR or SWR. 
Moreover, Site Master can test in 
the presence of live site interference, 
eliminating site down time. 


From 5 MHz to 3.3 GHz, Site Master 
provides accurate, repeatable measure- 
ments and easily stores antenna and 

feedline signature characteristics. 


By comparing recent measurements with 
previous data, you'll quickly uncover 
gradual quality degradations before they 
noticeably affect your service. 


Preventive maintenance like this promotes 
efficient diagnosis - eliminating expensive 
emergency calls. Preventing equipment 

failures decreases material costs. More 
importantly, it results in higher quality 

service that will keep your subscribers 

happy and loyal. 


So if you want to keep cable and antenna 
problems from ever reaching your 
customers, call us at 1-800-230-2972. 


Ainritsu 
wwzanriteuwittron.com WWIEFON 


Site Master Helps You Find Signal Quality 
Problems Before Your Customers Do. 
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United States: (800) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1174, Asia-Pacific: B1 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 011-65-2265206 
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analyzer must feature multiple. redun- 
dant, charge-termination algorithms to 
ensure that the batteries are charged 
quickly and safely and without overheat- 
ing. Without this provision. battery packs 
with shorted or mismatched cells may 
sustain damage caused by overcharge. 
User-selectable programs address the dif- 
ferent battery needs and include a prime 
mode to prepare a new battery for field 


unable to reach a user-set target capacity: 
and a custom mode to allow the operator 
to sel a sequence of unique cycle modes 
composed of charge, discharge, recondi- 
tion, tickle charge or any combination 
thereof. including rest periods and 
repeats. 

An important feature of an analyzer is 
eusy operation, a quality that is especially 
useful when confronted with servicing an 


use; an auto mode to recondition batteries — ever-increasing fleet of different battery 


FREEDOM OF SPEECH 


Clear continuous communications 
is a vital part of your daily work 
activities. No time for interruptions or 
connection failures. Your two-way 
radio accessories should be reliable, 
durable and provide high-clarity sound... 
as well as be comfortable, lightweight and 
easily compatible with a variety of two-way 
radio equipment. 


Otto Communications’ product line includes: 
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@ Earphones and numerous 
other alternative parts. 


All meet strict quality control standards 
and come with our 15 month warranty. 


So carry on with the conversation...and feel 
secure knowing that every word is getting 

through. Contact us today by phone, fax or 
E-mail, or come visit our website. 


Your Specialists In Two-Way 
Radio Accessories 
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types. It is more convenient to read the 
lest results in percentage of the rated ca- 
pacity rather than in milliampere hours 
(mAh) because this frees the operator 
from memorizing the ratings of each bat- 
tery tested. In addition, simple “pass-fail™ 
lights help to distinguish good batteries 
from unserviceable ones at a glance. 
Analyzers capable of printing service 
reports and battery labels simplify the 
task of keeping track of the batteries sery- 
iced. By attaching the label to the batter- 
ies, the user is informed of the battery’s 
history and pending maintenance, To keep 
current with the latest battery develop- 
ments, a battery analyzer should allow 
firmware upgrades to enable servicing 
new chemistries when introduced, 
Advanced battery analyzers are capable 
of connecting to a computer to form a 
network servicing more than 100 batter- 
ies simultaneously. Battery test results are 


By swiping the bar code 
with a wand, the battery is 
identified, and the 
analyzer is automatically 
configured... 


fed into a database from which inventory, 
service reports and graphs are generated. 
User-friendly software allows remote 
controlling of the analyzers through a 
central computer keyboard, including the 
downloading of firmware into the 
analyzer’s flash memory to upgrade ex- 
isting firmware, or to custom-program an 
analyzer for a special function. The bat- 
tery ID number and characteristics can be 
printed on bar code labels to be attached 
to the batteries. By swiping the bar code 
with a wand. the battery is identified, and 
the analyzer is automatically configured 
for the correct battery parameters. 


Summary 

Battery performance has improved sig- 
nificantly during the past few years. In 
addition. the need for regular exercise to 
keep the batteries in good condition has 
been reduced or eliminated altogether 
with some chemistries. Interestingly, 
though, the one battery chemistry that 
offers the best load characteristics with 
the lowest operational cost is also the one 
with the highest exercise requirement. 
With today's advanced battery analyzers, 
the task of providing quality battery main- 
tenance has been much simplified. Evia 
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From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
Virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 
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including Land Mobile, Cellular, Tratking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations. 
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Using 220MHz digital radio 
networks in advisory systems 


Vehicle polling, tracking and driver emergency signals are provided by a 
220MHz RF link in a system that also incorporates receivers for an FM 
subcarrier and for Global Positioning System (GPS) radiolocation signals. 


by D.A. Keckler 


While millions of tourists and residents 
wended their way through metropolitan 
Atlanta last summer during the Olympics, 
200 of the vehicles moving among them 
were being used to develop technology to 
make navigating the roadways more effi- 
cient for fleet and consumer vehicles. 

The vehicles were part of a field opera- 
tional test of the Atlanta Driver Advisory 
System (ADAS), a real-time, in-vehicle 
system combining a 220MHz RF link, a 
72.2kHz FM subcarrier and Global Posi- 
tioning System (GPS) location signals, as 
shown in Figure | on page 38. 


Funded by a $7.2 million grant from 
the Federal Highway Administration 
(FHWA). the test, which ran from April 
to December, is part of FHWA’s national 
effort to develop intelligent transportation 
system (ITS) technologies and national 
standards for those systems. The next 
phase, model deployment systems, is be- 
ing carried out in the New York area, 
Phoenix, San Antonio and Seattle. 

Partners in the Atlanta project included 
the FHWA, the Georgia Department of 
Transportation, Oak Ridge National Labo- 
ratory, Federal Express, TRW Transpor- 
tation and Systems, Georgia Tech Re- 
search Institute, Georgia Institute of 
Technology, Clark Atlanta University, 


_=~ F- = Jaa 


Mapping software developed by Scientific Atlanta allows traffic monitors and fleet controllers 
to follow individual vehicles as they travel through a city. The software was used in the Atlanta 
Driver Advisory System (ADAS), a radio-controlled system coordinated by Scientific Atlanta and 
receiving majority funding from the Federal Highway Administration. 


Concord Associates and Scientific At- 
lanta. Contributions from the partners in 
the project brought funding for the coop- 
erative agreement to a total of $9.1 mil- 
lion. Scientific Atlanta coordinated the 
project and created a new 220MHz digital 
radio system for the Atlanta test. 
Motorola’s Position and Navigation Sys- 
tems Business provided the GPS receivers. 

Of the 200 test vehicles, 100 were de- 
livery vehicles operating for Federal Ex- 
press, making the test results applicable 
to fleet management as well as private 
vehicle operation. 

“The 220MHz two-way radio system, 
we designed from scratch,” said Will 
Blakeley, ADAS project manager for Sci- 
entific Atlanta. “That was based on the 
desires of the FHWA to try out that fre- 
quency band for their own use." 

As part of the refarming process (see 
“Refarming: The Telecom ‘Agribusiness’ 
of the Next Decade,” page 18), the FCC 
has allocated 10 channel pairs of 220MHz 
spectrum nationwide to the FHWA, which 
opens the opportunity for a national driver 
advisory network. 

The other major radio component of the 
ADAS system is an FM subcarrier, or sub- 
carrier traffic information channel 
(STIC). The STIC design was created by 
the non-profit Mitre Corporation on a 
commission from FHWA, 

The National Radio Standards Commit- 
tee (a joint industry effort of the National 
Association of Broadcasters [NAB] and 
the Electronics Industries Association 
[EIA]) has completed an independent 
study of different FM subcarrier systems, 
and the STIC product developed for the 
ADAS (which is also being used in the 
model deployment cities) was highly 
rated. 

{text continues on page 42) 


Keckler is features editor. 
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Times LMR Coax 


When Westinghouse needed a cable for their satellite telephone systems, 
they selected Times Microwave LMR® cable for its unmatched combination 
of low loss and flexibility. In 


“LMR cables are used in Westinghouse satellite telephones, operating thousands of systems world- 
in the deserts of Australia, the rain forests of Central America, the wide, LMR cable provides 
Canadian Arctic, and throughout North America and the Caribbean, reliable performance in the 
continually providing high quality and reliability under all conditions." toughest environments. 


Randall A. Richter, Procurement Manager eee: gegen 
Westinghouse Wireless Solutions Company When CERIO select a cable 

for your communications sys- 
tem, the best choice for reliability and performance is LMR cable — only 
from Times Microwave Systems. Contact us today for a free sample and 


complete information on choosing the best cable for your application. 
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International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK Mf +44(0)1592655428 FAX: +44(0)1592653162 
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Figure 2. Components of the 220MHz digital radio network for the driver advisory system. 


Geographic Signal Coverage 
At Your Fingertips. 


Introducing The STI-9100 ees 
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ment & analysis system that allowed engineers to 
analyze RF signal coverage completely and see 
real time results. 


Introducing the STI-9100 laptop. Smaller, lighter, 
faster, with an easy to use color graphic interface. The 
STI-9100 laptop is a turnkey system that easily installs in 
any drive test vehicle. The system is Windows®-based, 
includes a multi-channel GPS, and works with the field strength meter 


shown or your preferred communication receiver. STI Survey Technologies 
If you have a need for signal coverage measurement solutions in PCS, cel- Mecomories 


0: STI-9000 was the first mobile signal measure- 


lular, mobile radio, broadcast or paging, call for detailed product information, "Geographic Signal Coverage At Your Fingertips." 


pricing and receiver options. 17980 S.W. Shadypeak 


— — _ Beaverton, OR 97007 
Setting the standard for communication system coverage analysis. 503/848-8500 
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Our newest antenna sites 
are a dream come true. 


Open your eyes and you'll find that Meridian has recently added a number of key antenna sites 
to its rapidly expanding portfolio in Southern California. To the south, there’s Parsa Peak in = ,-—_ 
San Diego County, the Chrysler Building on Irvine Center Drive in Orange County, and ij 
Temecula Hills in Riverside County. In Los Angeles County, there’s Signal Hill near Long 
Beach. Blanketing Ventura County to the north, there’s Willis Peak as well as 26 building- 
top sites including the Oxnard Financial Plaza on Esplanade Drive. And the reality is, ES = 
Meridian has always offered the most sought after high and low elevation antenna sites. 

You won't catch anyone napping at Meridian. That’s because we're busy working to 
provide the most comprehensively equipped and expertly maintained antenna sites 
available. As we enter our fifth decade of operation, you can rest comfortably knowing 
that we give detail-oriented, personalized service. 

To locate your equipment at one of our facilities, or for more information, call Jack 
or Rich Reichler at (800)400-SITE. We'll rush you a FREE pocket Site Selector and Lae 
Organizer. If that doesn’t wake you up, nothing will! ee " 


Great sites, great service, since 1956. California sites info. 


La Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 222-5655 © (800)400-SITE (7483) © Fax (818)222-2857 
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“We expected the FM subcarrier to per- 
form very well in a mobile environment. 
Blakeley said. “The waveform is designed 
very robustly, almost like a Department 
of Defense secure communications link. 
It's got all the various types of forward- 
error correction to combat multipath fad- 
ing that you see in a mobile environment. 
I guess we were pleasantly surprised at 
just how well it did perform. We got 
excellent coverage all over the city. and 
in this study that the NRSC performed, 
there was just no comparison between 
STIC and competitors.” 

“They [Mitre] designed the waveform, 
forward-error correction and all the dif- 
ferent aspects of the digital wireless data 
link,” Blakeley said. “That was done in 
the interests of the FHWA to create an 
open, non-proprietary standard. We [Sci- 
entific Atlanta] then took that design, and 
we implemented it—we built actual hard- 
ware, and that’s what we're offering now —_ Real-time advisories of traffic congestion, highway incidents and traveler service information 
in San Antonio, Phoenix, Boston and are featured on dash-mounted panel displays. 


elsewhere.” 
The model deployment systems in be released at the end of April by evalu- study teams, there are all kinds of com- 


Phoenix and San Antonio are only using — ators at Georgia Tech. peting technologies, and as you might 
the FM subcarrier, not the 220MHz two- imagine, on something the scale to cover 
way link. A final evaluation of the ADAS — Finding a home for 220MHz the United States nationally, there are 
test, including 220MHz, is scheduled to “As part of these national architecture some very strong forces vying for having 


We pitted our Patriot RRX Series programmable repeater 


a | P t e 4 R. te against some strong competition, Our “Real World” on-site pertor- 

ew Parrio epea r mance tests contirm lab measurements that the RRX has less receiv 
er desensitization and higher adjacent channel rejection than the 

Beats Kenwood TKR-820 Kenwood TKR-820, This means, with the Patriot, you ger more 
reliable communications with greater range, and fewer lost calls 


In Laboratory dive bv inkerbretoe: 


But, superior performance and specifications are nor the only 


Measurements and things that separate the Patriot repeater from the competition. It 


can also costs hundreds of dollars less and still offer these versatile 
“Real World” Tests. igaig on : 

© 1-8 Warts or Optional 30 Wate Internal Amplifier 

* CTCSS or DCS Signalling 

® Selectable Input Voltage 110/220 VAC, 50-60 Hz 

® L2VDC Operation w/ Battery Charge and Auto CurOver 

¢ Duplexer Delete Option 

® One Year Warranty 

® Plus a variety of Interface Modules that enhance the 
functionality of the RRX Series Repeater 
“Telephone. Interconnect Module 
-4 Wire or 2 Wire Modules for Wireless Links 


-Telenexus —Wireless Phone Line Extender 


Put Patriots dependability and performance to work for you today. 


The complete bine of Patnot two-way radios melude synthesized, pronunmauibly Call 800-USA-1 -USA or fax 3 17 7) ) 846-4978 


portables ast mobiles in che low hand, WHF and UIP troquency hanes 


PATRIOT. 5 
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DEPENDABILITY 


Why take the risk with 

a bargain antenna? Larsen 
durability is legendary. 
You'simply installit and 

it lasts, That may not seem 
too complicated, buiticheek 
the side of the road for 
our competition: Our 
confidence Is backed by 


theindustry leading “no >: 


ise waranty 


Aatennas that realy work! 


800-426-1656 (usa) 


When not to hear about the “good deal” 
Purchasing made on the antennas. 


PERFORMANCE 

Fact is, you simply can't 
buy: an antenna, that per- 
forms. better than a Larsen! 
Rach design is developed 
to the highest electrical 


‘standard, then fully tested 


in our. own RF laboratories; 
If any antenna design can- 


PRODUCTS 


We are small antenna 
experts! With over 1000 
different antenna designs 
from 27 MHz to 2+ GHlz, 
we haye the right one for 
your application, Our 
design teanycan produce 
any specialty portable, 
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http://www:larsenet.com 


So 
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MANCE . ine | 
INNOVATION SERVICE 
For over 30. years, Larsen Our dedication to 
has been on the cutting customer service is well 
edge of antenna develop- known in the industry. 
ment. We are the ones Frankly, we believe it is 
who first developed many our job to move moun- 


of the innovations now 
considered “standard 
quality practice” by the 


tains {0 support our cus- 
tomer. We will, just ask! 


not meet our standards, it. — mobile and base antenna competition. 
sjust- won't be sold. to your exact specification, 
800-663-6734 (AnaDA) 


Visit us at IWCE, Booth #625. 
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their technology deemed as the standard.” 
Blakeley said. Advocates can be found for 
220MHz cellular, CDPD. satellite. 
SOOMHIz and 900MHz systems. 

“There just hasn't been yet, in the na- 
tional architecture. a slot set aside that 
says Okay, 220MHz is going to be used 
for this function,” Blakeley said. 

Scientific Atlanta has proposed the 
220MEly radio system it designed for the 
FHWA as a North American standard for 
ITS two-way communications use, using 
the allocated channels. as well as com- 
mercial channels. The system created for 
the ADAS includes short-range. roadside- 
to-vehicle transceivers, as well as long- 
range transceivers. as shown in Figure 2 
on page 40, The short-range (local area) 
transceivers deliver in-vehicle signing, 
roudway conditions and traveler services 
information. The long-range (wide-area) 
system poll tests vehicles and provides a 
two-way “mayday” notification for ve- 
hicle distress. Polling information is used 
to estimate congestion levels along major 
roadways. 

The 90W base station transmits at 
220.0025MHz-220.9975MHz: the mobile 
at 221.0025MHz-221.9975MHz. Channel 
spacing of SKHz ts used, with modulation 


_ WIRELESS 


For more information 
call 1-800-USA-1-USA 


505 West Carmel Drive « Carmel, IN 46032 


(317) 846-1201 » Fax (317) 846-4978 


Email: ritron @ritron.com 
http:/www.ritron.com 


RITRON, INC. 
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to meet FCC Part 90 requirements for 
SkHz narrowband channels. Narrowband 
data rates were designed at 5.200bps un- 
coded and 2.880bps user data rate using 
standard error-correction coding. The full- 
duplex base station supports multiple 
transmit and receive channels. The half- 
duplex, 20W mobile unit locks to the base 
station signal for frequency stability and 
has the optional capability to receive two 
signals simultaneously. Receiver sensitiv- 
ity of the mobile is —110dBm for 0.01 
bit-error rate (BER), uncoded, in a static 
environment and —95dBm for 0.01 BER 
in a mobile fading environment. 
Blakeley said both performance and ac- 
cess are points supporting the proposed 
standard. “The real savings to the state 


DOTs or the federal government is that if 


this is going to be a function provided by 
a federal or state agency, they don’t have 
to buy any license fees: there are no usage 
fees: there are no message transaction 
fees, because they own that spectrum— 
that’s a huge advantage.” 

The FHWA is trying to get some com- 
patibility among the cities that were se- 
lected for the model deployment. Stan- 
dardization is needed so that a radio re- 
ceiver in San Antonio would work just as 


well as in Phoenix. Accordingly. the sys- 
tems developers are using non- 
proprietary, open architectures. 

For any successful nationwide, or North 
American, deployment of ITS, standard- 
ization will be essential to provide ve- 
hicles with a ubiquitous system. 

“We're working very closely with the 
National Architecture Committee for ITS, 
that’s headed by FHWA and major con- 
tractors.” Blakeley said. “The one we've 
been speaking with most is Rockwell. 
They re trying to establish a national ar- 
chitecture, so this could become ubiqui- 
tous in the future. [f someone doesn't 
establish standards like that, | don’t see 
that happening.” 

In addition to fleet vehicles, applica- 
tions for automobiles are gaining the at- 
tention of automotive electronics original 
equipment manufacturers (OEMs) such as 
Rockwell, Alpine, Siemens, Zexel and 
Philips. In-vehicle navigation systems are 
being tested in Hertz and Avis rental ve- 
hicles to give destination directions. Ra- 
dio links will add the advantages of com- 
bining the GPS map data base with cur- 
rent traffic and detour information to 
compute a route based both on shortest 
distance and shortest time. 


Ritron RF Transceivers—The Wireless Connection 


SOLUTIONS 


Synthesized, programmable RF transceivers for OEM and custom wireless 
data and voice applications. Utilizing the latest in SMD design and micro- 
processor technology, the DTX RF transceiver offers reliability and low-cost 
without sacrificing features and performance. 


The DTX Series of RF transceivers includes a complete stand-alone module 
consisting of an RF transceiver and microcontroller-baseband module in an 


enclosure. 


And for lower cost and highly integrated applications, where the user is 
prepared to supply RF synthesizer data and conditioned signals, the DTX RF 


transceiver board is available separately. 


DTX Transceiver Standard Features: 


* Low Cost 


* Small Size (DTX module 1.24”H x 4.5"L x 2.5"D) 
* Synthesized, PC Programmable 


*2 or 5 Watt Output 
* 11 Channel Capability 
* CTCSS/DCS Signalling 
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STARTS WORKING, | 
STAYS WORKING - 


Every battery manufactured by Multiplier is 100% tested, 


resulting in a battery that's built to perform. 
Multiplier offers over 1800 quality made-in-America Two-Way, Cellular and PCS battery products. 


Call for one of our catalogs today! 


Ve tiple 


Muldplier Industries Corp.e 135 Radio Circle * PO Box 630 * Mt. Kisco NY 10549 « US.A Tel: 1-914-241-9510 Fax; 1-914-241-1103 
Multiplier Lid, Unit 1 Pilot Trading Estates * West Wyeombe Rd » High Wycombe * Bucks, U.K. HP12 3AB @ Tel: +44-1494-537493 Fax: +44-1494-446070 
(800) 642-2424 
www.multipliercom 
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Mobile data system serves 
Australian cable TV operator 


The fleet of 1,500 vehicles used in the installation of a fiber-optic cable 
backbone made nationwide communication crucial. A country-wide trunked 
radio system and a fast, reliable, mobile data system were essential components. 


By William J. Scott 


In 1995, one of the two largest cable 
TV (CATV) service providers in Austra- 
lia, Optus Vision, was faced with the 
enormous task of installing backbone 
fiber-optic cable to serve 
hubs in the country’s largest 
cities and then to route cables 
to customer premises. A fleet 
of 1,500 vehicles was 
required. 

Communication with this 
massive fleet would require a 
country-wide trunked radio 
system, order takers and dis- 
patchers in each large geo- 
graphic area, trunked radios 
in each vehicle and a fast, re- 
liable mobile data system to 
facilitate the transmission of 
a tremendous number of mes- 
sages every day from the dis- 
patcher to each fleet vehicle. 

In the past, companies 
would have tried to commu- 
nicate via dispatch voice ra- 
dio. This method has a num- 
ber of problems: 

|. Voice messages require 
a lot of airtime. 

2. Voice messages can easily be mis- 


Scott is president of King Communications 
U.S.A., Orlando, FL. The assistance of Stuart 
Moffat, product engineering manager, King 
Australasia, is acknowledged. King Communi- 
cations Australia designed the mobile data sys- 
tem described in this article. The proprietary 
messaging software system that King supplies 
is culled HOST. The American company serves 
the United States, Canada and South America 
with mobile data systems compatible with LTR, 
SmartNet and Privacy Plus trunking formats in 
addition to the MPT1327 format described in 
this article. 


construed, possibly resulting in the recipi- 
ent taking an incorrect action. 

3. The number of radio channels neces- 
sary to provide capacity for 1,500 would 
require a prohibitively expensive back- 
bone system. 

4. The use of cellular phones was re- 


Figure 1. Distances between state capitals in Australia are vast. 


jected because of the limitations of voice 
communications and the high cost of air- 
time, despite the fact that Oputus is a na- 
tionwide cellular carrier. 


Nationwide mobile network 

Optus Vision requested that King Com- 
munications Australia design a nation- 
wide mobile data system, The first step 
was to list Optus’ requirements, which in- 
cluded the following: 

1. Nationwide coverage for voice and 
mobile data messages. 

2. Simultaneous yoice and mobile data 
transmission capability. 

3. The ability to call individual vehicles 


and specific vehicle groups for dispatch 
calls, plus telephone interconnect for cer- 
tain vehicles, over a wide area. 

4. A vehicle radio capable of future 
upgrading to expanded data capability. 

5. Rugged mobile data terminals with 
large display screens (readable in all light 
conditions) and status 
message buttons for sim- 
plified communications 
of detailed messages be- 
tween the vehicle and the 
base. 

6. Messaging software 
that provides fast, reli- 
able data transfer be- 
tween the mobile termi- 
nal and the base. 

7. Operating capability 
with various types of 
trunked radio systems, 
pending final selection of 
the trunking format. 

8. Operating capability 
with accessories such as 
bar code readers, printers 
and keyboards. 

9. A flexible, user- 
friendly dispatch soft- 
ware program that meets 
a variety of customer re- 
quirements, not all of which were defined 
initially. 

The communications system designed 
for Optus Vision uses the MPT1327 
trunking format with Nokia Actionet con- 
trollers and base stations. It includes more 
than 30 sites in metropolitan areas with 7- 
20 UHF channels per site. MPT 1327 pro- 
vides wide-area, multisite coverage; si- 
multaneous voice and data transmission; 
and telephone interconnect. Nokia R40 
trunking radios were installed in the 
vehicles. 

Australia is large, almost the size of 
the continental United States. Despite the 
large area it covers, the system is capable of 
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Guess What 


Keeps Getting 
Better? 


You guessed it! Portable radios from RELM 
Communications are better than ever. While 
the new MP Series may look familiar, we've 
added more channels and features, but kept the 
same great value you've come to expect. Plus, 
the MP offers both PC Programming and 
Cloning capabilities. The MP is available in 
VHF (136-174 MHz), UHF(403-430 MHz) 
and UHF (450-480 MHz). Other unique 
features include: 

32 Channels (64 Optional) 


¢ Scan 


Priority Scan 

Direct Channel Access 
Crcss 

DTME Encode/Decode 
Busy Channel Lockout 
¢ Time Out Timer 
High/Low Power 


Auto Battery Saver 
“Beep” Status 
RCC Mode: 

7 digit ANI 

11 digit scratch pad 


Call us at 800-821-2900 for 
your nearest dealer! 


COMMUNICATIONS 


7505 Technology Drive 
West Melbourne, Florida 32904 
407-984-1414 
407-984-0434 
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UNCONDITIONAL 
REPEATER 
PERFORMANCE 


Daniels Electronics radio 
components go to extremes 
worldwide to maintain vital 
signals. Repeatedly. Since 
1950, Daniels has provided 
comprehensive design, 
development and testing for 
all its products, which are 
backed by registered quality 
assurance standards under 
ISO 9002. The components 
are modular for easy 
upgrading and maintenance, 
and flawless compatibility 
and crossbanding. So you 
can depend on Daniels 
Electronics. Repeatedly. 


[J = DANIELS 
mmm ELECTRONICS LTD. 
RADIO COMMUNICATION MANUFACTURER 


Leading in quality, 
performance and endurance. 


43 Erie Street, Victoria, B.C., 
CANADA V8V 1P8 
Tel: (604) 382-8268 
Toll free 1-800-664-4066 
Fax: (604) 382-6139 
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connecting any vehicle in the country with a 
central dispatcher after hours, an important 
safety feature. Figure 1 on page 46 shows 
the distances between the state capitals. 

With the trunked radio system designed, 
the next step was to develop a mobile data 
dispatch system outline diagram that incor- 
porates the principle hardware and software 
to be integrated into each local area system. 
(See Figure 2 on page 50.) This system 
connects directly with Optus’ CMBS inter- 
nal software and communications system. 
It provides a variety of customized mobile 
dispatch features and reliable data transmis- 
sion over the MPT1327 system using our 
proprietary software system, 

The messaging software system can pro- 
vide as much as 6,000bps effective data 
throughput, even with 12.5kHz channel 
spacing. It incorporates a proprietary data 


compression and error-correction algorithm 
and operates reliably in marginal communi- 
cations conditions, The Windows-based 
program enables a central control station to 
call individual vehicles by radio or tele- 
phone and downloads the data required to 
troubleshoot problems, The program comes 
with a dynamic data exchange (DDE) pro- 
tocol and source code that allow simplified 
interface with virtually all available mobile 
dispatch software programs. For Optus, 
TransData's Trans-send transport manage- 
ment system software was selected and in- 
terfaced with the software messaging system 
and Optus’ CMBS intemal system. 

CATV customer installation requests 
flow from the CMBS system to the Trans- 
send transport management system. The 
Workforce management team allocates the 
job to a field technician, The job informa- 


Public safety, utilities take advantage of mobile data offerings 


Law enforcement agencies across the 
United States now have access to newly 
developed mobile data technology that 
will increase officer safety and, ulti- 
mately, community safety, thanks to 
AT&T Wireless Services, Tampa, FL; 
HTE, Orlando, FL; and Software Corpo- 
ration of America (SCA), Stamford, CT. 

SCA’s Premier MDT 3.0, a public 
safety mobile data communications sys- 
tem, and HTE’s cnme management sys- 
tem and CAD III, a public safety com- 
puter-aided dispatch (CAD) system, 
have been integrated to perform over 
AT&T wireless networks to bring elec- 
tronic state and federal law enforcement 
information and resources to laptop 
computers mounted in police cars. 

SCA’s Premier MDT software has 
been enhanced in version 3.0 to include 
text-to-voice, in-vehicle paging, mug- 
shot and in-vehicle mapping. The text- 
to-voice feature “reads” vital informa- 
tion from the computer to the officer 
over speakers, allowing the officer to 
drive while responding to a call. Previ- 
ously, officers had to read information 
from the computer screen and, by law, 
could not be moving at the same time. 

Officers can also download mugshots 
to their laptops from the department’s 
system, page officers from their laptops 
and use in-vehicle mapping with GPS to 
track and monitor vehicle location and 
map incident addresses. 

With this alliance, more officers have 
arrest records, warrant records and li- 
cense plate information at their finger- 
tips. HTE’s CAD system allows the dis- 
patch center to keep track of equipment 
and personnel locations, routing closest 


available units for response to calls and 
tracking call status through to comple- 
tion. AT&T’s Wireless Services is the 
cellular digital packet data (CDPD) 
service provider for the wireless system, 

Carolina Power & Light, Raleigh, NC, 
has selected the Resource Management 
(RM) System from Alliance Systems, 
Itasca, IL, to improve the utility’s emer- 
gency and service response time. 

The system relies on client-server 
technology and operates within two- 
way, radiodata networks. At Carolina 
Power & Light, the RM System elec- 
tronically links the utility’s mobile field 
workforce with dispatchers and corpo- 
rate data systems using wireless data 
technology and mobile terminals. The 
system includes such features as on-line 
order scheduling, advanced planner and ' 
dispatcher functionality, productivity 
reporting systems and intelligent mobile 
terminal processing. The system also 
provides a graphical Windows-based 
user interface, which allows personnel 
to use pull-down menus, simplified 
function keys and windows. 


The RM System contains a powerful set of 
features that improve field workforce pro- 
ductivity and streamline management and 
tracking processes. 
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Plagued By Co-Channel Interference? 
You Need the New Celwave Maximizer. 


The problem is persistent. 


In cellular, PCS and EMSR applications, co-channel interference 
hampers system performance 


Reduce it — dramatically — with one of the new log periodic Maximizer™ 
antennas from Celwave. 

At 45 dB, the Maximizer offers the highest front-to-back ratio in the 
industry, It features upper lobe suppression that reduces interference 
even when you're downtilting mechanically. And the Maximizer's heavy 
null fill delivers outstanding close-in coverage. 

Competitive antennas cope with interference oroblems with varying 


degrees of success. 
g 


Brand “A” popular in the 80s has a front-to-back ratio of 28 
to 30 dB. But many operators don't like tts multi-nvet construction. 
Brand “D” at 40 dB, has no nvets. But it does have a 


mulitude of cables and soldered joints 


Compare these with the Maximizer, manufactured employing Celwave's 
exclusive CELlite technology: No rivets, no cables, no soldered joints. 


CLiLWwAM The new Maximizer from Celwave 
Maximizer” We designed it to let you maximize your coverage. 
But we wouldn't dream of interfering. 
Write, phone or fax for additional information. 
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DIVISION OF RADIO FREQUENCY SYSTEMS ING. 


Maximizer is a registered trademark of Radio Frequency Systems, Inc 
1997 Radio Frequency Systems, Inc. 
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Figure 2. The mobile data dispatch system designed for Optus Vision covers Australia. 


tion and technician number are sent to the 
software messaging system data commu- 
nications controller. 

The software messaging system is re- 
sponsible for ensuring that the data are sent 
to the mobile KDT and for receiving the 


acknowledgment from the terminal. Once 
the mobile terminal acknowledges mes- 
sage receipt. the software messaging sys- 
tem advises the transport management sys- 
tem that the job is in the vehicle. If no 
acknowledgment is forthcoming within a 


FEATURES: 
Lowloss 


predetermined time, then the software 
messaging system advises the transport 
management system that the job is not in 
the vehicle. 

The field technician is required to ac- 
cept the job by keying the acceptance key 
or risk that the job may be retrieved by the 
Workforce management team (using the 
transport management system) for reallo- 
cation to another technician. The techni- 
cian also enters other information during 
the day that advises when jobs start and 
finish, which serial numbers are used and 
other relevant information. It is possible 
with the software messaging system con- 
troller to monitor the performance of the 
data throughput, call success rates and 
other characteristics. These can be used to 
fine-tune the system and to improve 
productivities. 

Installation of the first MPT1327 sys- 
tem sites was completed in early 1996, and 
installation of R40 trunked mobile radios 
and King’s DT-5000 mobile data termi- 
nals began in the second quarter. By June 
30. 1996, 700 mobile radios and 250 mo- 
bile data terminals had been installed. By 
the end of 1996, these numbers reached 
about 1,500 mobiles and 700 mobile data 


terminals. pt 
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FEATURES: 


5 watt power 

High directivity 

RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There isnoneed to spend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE prin ee your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


Low Cost 

Custom labels 
Swept to 3.0GHz 
Rugged! 60 |b. pull 
Excellent returnloss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 
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With 30 years experience in the wireless equipment distribution business, Hutton Communications is uniquely qualified to 


be your first choice for infrastructure equipment. Our eight strategically located warehouses provide fast and economical 
delivery of products from the industry's leading manufacturers. 


With a single phone call you have access to a large inventory of base station a | U T TO N 


antennas, cable, jumper assemblies, filter products, lightning protection, 


mounting hardware and power systems equipment from manufacturers such | f WE st 
as Andrew, Celwave, Decibel, EMR, Polyphaser, Rohn, Siemens Solar, Choice 
Sinclair, Telewave and Times. And we stock the test equipment you need for re 
the installation and maintenance of your transmitter sites. f Wireless 
Distribution” 
Get all your infrastructure equipment on one order from Hutton : 
Communications, The First Choice in Wireless Distribution. “(aw 
Atlanta Calgary Chicago Dallas Denver Harrisburg Seattle Toronto 
800-741-3811 800-463-4793 800-435-9313 800-442-381 1 800-726-6245 800-759-3031 800-426-2964 800-265-8685 


FAX 770-963-7796 FAX 888-312-4444 = FAX 800-284-4934 «= FAX 972-239-5264 = FAX 303-371-5690 FAX717-763-9144 —- FAX 206-485-5548 © FAX 800-265-9414 
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Repairing HSC and Mylar 
flexible cable technology 


Repairing or reworking connections in telecommunications devices such as 
pagers, two-way radios and cellphones requires an understanding of the 
physical properties of the connective materials. 


by Bill Scheu 


Two types of flexible cable are used for 
various purposes in telecommunications 
devices. The most prevalent use is con- 
necting a liquid crystal display (LCD) to 
a printed circuit board (PCB). 

Mylar technology can be recognized by 
the presence of solder joints, an amber or 
dark green color and the presence of a 
TAB chip bonded to the cable. A heat- 
sealed connector (HSC) can be recognized 
by the absence of solder; soft, pliable 
cable; and black, green and yellow color- 
ing. (See Figure | below.) 

All Mylar cable technology can be re- 
paired, reworked and replaced with a sol- 
dering iron, wire solder and solder paste, 
or a bonding unit. HSC technology is di- 
vided into three groups, cach having a 
different criterion for repair, and it can 
only be replaced with a process bonding 
unit. For factory-bonded results, HSC 
material requires the application of con- 


Scheu is president of A.P.E. South, Key Largo, 
FL. A.P.E. (Automated Production Equipment) 
manufactures equipment for rework and repair 
of intergrated chips and printed circuit boards. 
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Figure 1. Characteristics that distinguish 
HSCs and Mylar connectors. 


trolled pressure and specific temperature 
for a precise time. 


HSC technology 

Heat-sealed connectors are not soldered 
materials but, rather, a flexible substrate 
with conductive traces attached. The joint 
created by bonding (electrically and me- 
chanically attaching) the connecting end 
of the HSC-type flex cable is the heat- 
scaled connector. The conducting traces, 
or “wires,” are filled with conductive par- 
ticulate material. This technology was 
developed to provide a quick and easy, 
but still reliable, method to connect an 
LCD to a printed circuit board. Telecom- 
munications devices such as pagers, 
cellphones and two-way radios use this 
technology extensively. It is not neces- 
sary to understand the precise mechanics 
of the technology to replace or repair 
devices that incorporate HSC material. 
However, a technician will be more com- 
fortable knowing why a repair or replace- 
ment is successful instead of only know- 
ing how to perform the replacement. 

Information about conductive epoxy 
and polymer technology, and specifica- 
tions, is not readily available to the com- 
munity of engineers working in the PCB 
environment, but understanding the physi- 
cal properties and limitations is sufficient 
for successful repairs. 

A good analogy is to think of the flex 
(ribbon) connector as a flat wire hamess 
with each wire replaced by a bead of con- 
ductive epoxy. Visualizing this bead of 
conductive epoxy as being similar to a 
bead of caulking compound filled with 
metal particles will help illustrate the rea- 
sons for various time, pressure and tem- 
perature profiles that are required for dif- 
ferent types of HSC material. 

Temperature, time and pressure cause 
the conductive material to become plastic 
and make a mechanical, as well as an 


electrical, connection to the circuit card 
pad area. Different types of material re- 
quire different profiles. Each type of HSC 
material has different metal particles in 
various amounts and sizes. Some materi- 
als require higher temperatures than oth- 
ers to change from a rigid to a plastic 
state. The pressure requirement relates to 
forcing the particles to make contiguous 
contact to ensure conductivity. 

Three main types of HSC materials are 
in current use for telecommunications, 
Each type has its own mechanical and 
electrical characteristics that are unique 
and provide a range of price-performance 
features that can be applied to various 
products. The pitches, the spacing and 
size of the trace are different as well, as 
shown in Figure 2 below. Understanding 
the properties of the three types of HSC 
materials provides guidance for the repair 
of various products, as well as an appre- 
ciation of their use, removal and replace- 
ment limitations. 

» Monosotropic — Used for fine 
pitches, monosotropic material can be 
recognized by its diminutive traces. If you 
can hardly see it, it is monosotropic. This 
material can be made to a pitch as fine as 
0.22mm. The material contains gold and 
nickel particles and has a low contact 


HSC FINGERS OR PCB ON 
CONDUCTIVE MATERIAL 


Figure 2. Pitch is measured center-to-center. 
The closer the spacing is, the ‘finer’ the pitch. 
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IFR Systems, Inc. 
RF Division 


When it comes to testing your PCS 
network, you don’t have time to “test drive” 
a lot of different solutions. You need a 
sure thing the first time. That's why we 
developed the new 1900 CSA. 

The 1900 CSA started with IFR’s industry 
leading digital cellular knowhow. Then 
we added 2 GHz frequency coverage and 
complete resources for testing 400/800 MHz 
AMPS/TDMA and 1900 MHz PCS bands. 

The bottom line? If you are looking to put 
your PCS testing program on the fast lane, 
the 1900 CSA is the smart choice. 

In fact, nothing offers you a better way 
to test and verify standards compliance and 
interoperatorability of cellular/PCS subscriber 
terminals and base stations. And if you 
really want to push PCS test limits, the 1900 
CSA includes comprehensive paramctric and 
protocol testing capabilities, too. 


Visit us at IWCE, Booth #764. 
10200 West York Street, Wichita, Kansas 67215-8999 


316-522-4981 © 1-800-835-2352 * FAX 316-522-1360 
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Visit IFR Systems on-line at http://www.ifrsys.com 


For information on career opportunities, contact IFR Systems Human Resources Department 


Standard features such as built-in full 
band spectrum analyzer, signal and tracking 
generators, duplex modulator and receiver, 
and a highly accurate power meter give 
the 1900 CSA the versatility to meet the most 
rigorous test needs. Best of all, its custom 
programming features put fast, simple and 
reliable testing within reach of any user. 

Of course, the 1900 CSA is backed by the 
kind of service and support that you expect 
from a global leader in digital test instrumen- 
tation. Call us today at 1-800-835-2352 to 
learn more about the new 1900 CSA. Ask 
about our lease/rental and extended warranty 
programs, too. 


“I found real solutions 
at IFR Systems” 


resistance. Its yellow color denotes the 
titanium dioxide used in the manufactur- 


ing process when coating the connector 


with Thermoset adhesive. Monosotropic 
materials are used in Motorola Memo 
Express alphanumeric pagers, for ex- 
ample. 

pm Anisotropic — The lowest-cost ma- 
terial to yield reliable bonded joints, 
anisotropic material is filled with gold- 
plated nickel particles, and it is used in 


JBRO 


i BATTERY 


new intrinsically 


safe batteries! 


BATTERIES, INC. 


most pagers. Anisotropic material is also 
being used to manufacture replacement 
parts for planar materials used in pager 
technology. Anisotropic material can be 
produced in pitches as fine as 0.29mm, 
but for such a fine pitch, monosotropic 
material is usually used. The material's 
color is green-and-white or black-and- 
white. Anisotropic materials are used in 
Bravo Express pagers. 

p> Planar — The original pager connec- 


TRIP. 


When you need power, demand 
JBRO land mobile batteries, 
with the industry's highest power 
ratings. JBRO batteries are built to 
OEM specifications, without the 
OEM price tag, so you get 
dependable, cost-effective 
performance every time! Then 
maximize NiGd and NiMH battery 
productivity with Telepower= 
Conditioner/Analyzers, the finest 
battery maintenance systems 


available. Call today for free 
catalog. 


1-800-8-BATTERY 


Name Brand Quality. Value priced. 


JBRO Batieries, Inc. 1929-4 University Lane Liste, & 60532 * 630/964-9358 Order Entry B00'323-3779 Order Entry Fux: 800/297-6435 
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Figure 3. The three types of HSC materials 
require different pressure, time and tempera- 
ture settings to form a secure bond. 


tive material, planar is limited to pitches 
of 0.3mm or larger. [It is more expensive 
than the other two types and contains no 
metal particles. Planar material is yellow 
with black traces that are usually easy to 
see. Planar materials are found in Bravo 
Alpha pagers. 

Bonding (establishing a mechanical and 
electrical connection) of these materials 
requires temperature, pressure and time 
As shown in Figure 3 above, each of the 
three materials has different bonding re- 
quirements. There is an operating time. 
temperature and pressure envelope for 
each type of material. 

When replacing an HSC connection, 
note the properties of the material used. 
When bonding a monosotropic material, 
for example, if an anisotropic pressure of 
70psi is applied, then the bonded joint will 
look fine, but it will not have a proper 
mechanical connection to the pad. The 
joint may even work for a short time— 
then fail when the device is dropped or 
undergoes an ambient temperature 
change. If an anisotropic material is 
bonded at a monosotropic temperature, 
the insulating material between the 
conductive traces could melt and short. If 
a planar material is bonded at the high 
end of the monosotropic pressure enve- 
lope, then the bonding head could cut the 
material. 

If the HSC cable is peeled away from 
the circuit card, then the residual con- 
ductive material on the pad areas of the 
PCB will reveal the way a properly 
bonded joint appears after bonding, as 
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Now convert your crowded UHF community repeaters 
into'a subscriber-efficient trunking system. Thanks to 
SmarTrunk Systems, Inc., you can-handle the change- 
over WITHOUT. INTERRUPTING NORMAL SERVICE. 
SmarTrunk Il is a fully compliant; digitally-based trunking 
system that can ‘be installed in parallel with your current 
system while upgrade occurs, Most important, SmarTrunk I! 
has:a proven track record in thousands of systems world- 
wide. In fact, such key: players’as Motorola, Kenwood, 
Yaesu and Alinco have adopted SmarTrunk Il as a low 
cost UHF trunking solution. 


The:-heart of the system, the SmarTrunk Il Controller, 
offers such features as programmable call limit timers on 
a per user basis, radio kill for non-paying users, and the 
storage of complete call record accounting information. 
Custom trunking logic boards are available for a wide 
range of mobile and portable radios. 
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Figure 4. Residue covering 90% or more of the 
surface indicates a good bond. 


shown in Figure 4 at the left. 


Mylar technology 

Flexible cable, using Mylar technology, 
is essentially a flexible PCB. The conduc- 
live traces are copper and, in most cases, 
are plated with solder. The techniques of 
working with flexible cable are the same 
as those used for working with PCBs, but 
the material will not tolerate the tempera- 
tures of 600°F-750°F used to repair 


GETTING MAXIMUM 
PERFORMANCE FROM 
EVERY INSTALLATION 


Bird’s New Antenna fester 
Eliminates The Guesswork! 


Installing and troubleshooting cellular and mobile radio antennas can be a 
guessing game. Undetected problems with connectors, cabling, antenna placement 
— even glass characteristics — can drastically affect performance. 

Bird’s AT-800 rapidly tests any 806-960 MHz antenna. The self-contained RF 
source is preset for cellular bands. Or select your own frequency range. A 100-point 
scan of VSWR, Match Efficiency, or Return Loss is graphically displayed within a 
second. A simulated analog meter speeds single frequency 
tuning, and field strength mode verifies A 
hand-helds. PASS-FAIL testing, audible 
indicators, and numerous other features 
make it easy to be sure. And the AT-800 
is remarkably easy-to-use. 

With the AT-800, installers, ht 
engineers and technicians don‘t have 
to guess anymore. Contact Bird now 
for more details. 
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U.S, Headquarters: 


Tel: 216-248-1200 
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Western U.S. Sales Office: 
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Tel: 65-2992537 
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European Sales Office: 


Tel: 44-1-442-870097 
Fax: 44-1-442-8701 48 
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Figure 5. Tinning of the pad areas of a PCB. 


PCBs. The best working temperature is 
beween 375°F and 400°F. A high ther- 
mal mass, digitally controlled soldering 
iron or bonding unit will ensure damage- 
free rework of devices using Mylar. 


Flexible circuit replacement 

> Mylar — Removal of the old flex 
cable is usually performed with a digi- 
tally controlled soldering iron set at less 
than 700°F, As the joints reflow, apply a 
peeling pressure to disconnect the solder 
joints, After cooling, the receiving pad 
areas on the PCB card should be tinned 
with a 63/37 soldering puste or wire as 
shown in Figure 5 above. Some Mylar 
flex cable requires solder tinning prior to 
installation. Two types of pad areas on 
Mylar flex cable are supported, meaning 
that Mylar material is between each fin- 
ger (such as in the Advisor pager), and 
unsupported, meaning there is no mate- 
rial between the fingers. Before attempt- 
ing to (in unsupported fingers, tape a piece 
of Kapton anti-static tape over the fin- 
gers. The tape will prevent the fingers 
from bending or distorting out of shape. 

& HSC technology — To remove a dam- 
aged or defective HSC cable, secure the 
LCD and gently peel the cable from the 
PCB pad areas. A residue of conductive 
material will be on the PCB fingers, as 
shown in Figure 6 below. The residue 
must be removed completely prior to in- 
stalling a new HSC cable. Residual mate- 
rial can cause an electrical short in the 
device after the installation. 


CLEANING 


METAL 
PARTICLE 
RESIDUE 


CONDUCTIVE EPOXY 
RESIDUE 


Figure 6. Residues should be removed from 
PCB pads before installing a new cable. 
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guaranteed by a text display 
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(“Police,” “Ambulance,” “Line 
Crew,’ etc.) for every 
frequency or pager code 
entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is 
backed up by the industry's 
best warranty and technical support. 

If you are in the business of supporting critical 
communications, call Zetron today for more 
information on the Model 284 Tone Remote. 


Zetron, Inc. PO Box 97004. Redmond WA 98073-9704 USA 
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Global positioning systems: 
A 21st-century technology 


Global Positioning System (GPS) technology is coming into the mainstream. Once 
reserved for only high-end geographic applications, this technology is finding its way 
into K-Mart, Wal Mart, sporting goods stores and mail-order catalogs. 


By Ernest Worthman 


Cutting-edge technology in component 
development and large-scale integration, 
as well as new markets, have brought 
about GPS technology’s move from the 
public to the private sector. 

Satellite-based GPS technology relies 
on differential satellite positions to pin- 
point locations. The navigation satellite 
timing and ranging (NAVSTAR) system 
was built and is maintained by the U.S. 
Department of Defense. The system uses 
24 satellites, plus two spares, operating in 
six orbital planes 20,200km (10,900 nau- 
lical miles) above the earth at inclination 
angles of 55° with a 12-hour period. The 
satellites are positioned preciscly so that 


a minimum of four always are in view of 
the user with a position dilution of preci- 
sion (PDOP) of six or less, 

Each satellite transmits on two L-band 
frequencies, LI (1,575.42MHz) and L2 
(1,227.6MHz). All satellites use the same 
LI and L2 frequencies. Even so, each 
satellite's signal is Doppler-shifted by the 
time it reaches the user. LI carries a pre- 
cise (P) code and a coarse and acquisition 
(C/A) code. L2 carries only the P code. A 
navigation data message is superimposed 
on these codes. The same navigation data 
message is carried on both frequencies. 
The P code normally is encrypted, so that 
only the C/A code is available to civilian 
users, Some information can be derived 
from the P code. When encrypted, the P 
code is known as Y code. 


To locate positions, readings are taken 
from different satellites. Three satellites 
can be used for a two-dimensional posi- 
tion fix, but four are required for height 
above terrain (HAT). The receiver takes 
the data from each of the four known 
transmission sources (the satellites) and 
determines the time it takes for the signal 
to arrive at the receiver. This range is 
called the pseudorange. Solving for the 
four unknowns. Ux, Uy. Uz. and Cx 
(clock bias) provides a differential time 
element based on the time it takes for the 
signals to reach the receiver, relative to 
each satellite's position. The data re- 
ceived determine the device's position in 
latitude, longitude. altitude and time. 
These data are then converted into Jatitu- 
dinal and lengitudinal coordinates from 
which position, speed and time can be 
determined. Because the elements are 
time, speed and distance, GPS works in a 
three-dimenstonal plane, allowing for 
lund, sea and air applications. 


Accuracy levels 

GPS comes in two flavors: standard 
positioning service (SPS) and encoded 
precise positioning service (PPS). The 
PPS is a non-reduced service, primarily 
used by agencies that require extremely 
accurate readings, such as the military. 
emergency services, public works, fleet 
vehicle services and U.S. Geological Sur- 
vey (USGS) mapping. PPS is capable of 
providing accuracy of 16m or less in po- 
sitioning, O.lm in velocity and 90ns— 
100ns in time. 

The SPS commonly is used in the com- 
mercial environment and provides posi- 
tion only to an accuracy of 100 meters. 


Worthman is contributing editor with RF De- 
sign Magazine. 
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SPS signal accuracy is intentionally re- 
duced by the government to protect U.S. 
national security interests. This reduced 
accuracy, called selective availability 
(SA), controls the availability of the 
system’s full capabilities. 

As is often common to encryption or 
encoding technology, methods soon de- 
velop to defeat these schemes, Commer- 
cial manufacturers have developed a way 
to eliminate most of the effect of SA by 
what is called differential GPS (DGPS). 
DGPS adds stationary receivers at known 
points on the ground. The receivers trans- 
mit low-rate (100 bits per second [bps]) 
data at a frequency of about 300kHz. 
These transmitters relay error-correcting 
data to the receiver and improve accuracy 
to 10 meters or better. Accuracy also can 
be affected by ionospheric conditions and 
ground clutter such as woods, buildings 
and multipath signal reflections. Under 
ideal conditions, GPS receivers are lim- 
ited to an accuracy of about 2m. 


Technology 
For a long time, commercial GPS re- 
celyers were stand-alone components. 


The user would be required to make the 
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receiver integrate with his application. 
Today’s GPS systems are becoming more 
complete. When a GPS system is de- 
ployed, it tends to include support data, 
such as navigation maps and post process- 
ing software. For example, a commercial 
GPS unit sold to the automotive market 
may contain not only the receiver, but also 
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Today’s GPS systems are 
becoming more complete. 
When a GPS is deployed, 
it tends to include support 
data, such as navigation 
maps and post-processing 
software. 


REAR RE ET 


localized data maps of city streets for the 
area in which the unit is being sold. It 
also may contain a car power adapter kit. 
external antenna and even software to 
allow the user to modify the database. In 


this application, the GPS becomes a com- 
ponent of a complete product. This trend 
also is being seen in commercial markets 
such as airline navigation and law 
enforcement. 

Greg Turetzky, a product manager at 
SiRF Technology, a GPS front-end com- 
ponent manufacturer, says the approach 
that SiRF is taking is to apply very large 
scale integration (VLSI) techniques to 
shrink the module and lessen component 
count. From a design standpoint, the GPS 
modules of the receiver comprise two 
chips, an RF converter module, largely 
made up of bipolar components and the 
complementary metal oxide semiconduc- 
tor (CMOS) digital signal processor 
(DSP). The front-end section is the RF 
portion that takes the signal, which can be 
as low as —160dBm at about 1.5GHz, pro- 
cesses it and converts it to digital output 
of a few hundred millivolts. The digital 
output is fed to the DSP section. The func- 
tion of the hardwired DSP is to remove 
the spread-spectrum encoded portion of 
the signal and to convert it into basic in- 
phase and quadrature (1 and Q) for run- 
ning track loops. 

This “component only” approach is 
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manufactured two-way radios 
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With our portable and mobile 
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youre getting the best quality, 
the best features and the best 
buy. That’s because we are 
committed to building top- 
notch two-way radios. To ensure 
that, we build all of our two-way 
radios in our high-tech 
manufacturing facility located in 
West Melbourne, Florida. This 
105,000 square foot facility 
contains the latest in state-of- 
the-art automated production 
equipment. To find out more 
about our two-way radios, call us 


at 800-648-0947. 
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typical of many manufacturers in many 
industries in which a standard component 
approach is being developed. Turetzky 
points out that SiRF is attempting to make 
the inclusion of a GPS module easy for 
the product developer. SiRF’s approach 
“Is to make il easy for people who aren't 
skilled in RF design to be able to add this 
to their product.” By adding a handful of 
external components, such as filters, ref- 
erence crystals and bias components, for 
example, a complete GPS front-end is 
made available. It 1s this technology ap- 
proach that opens doors for commercial 
GPS. 

As this technology develops, it is likely 
that we will sce an integrated RF and DSP 
unit that will offer advantages such as 
improved signal-to-noise ratio, simplified 
interconnect and better immunity to envi- 
ronmental interference. 


Applications and markets 

In the carly days of GPS, the principle 
markets were surveying and timing. Be- 
fore GPS systems were used for marine 
navigation, the compass and the Loran 
coastal navigation system were the only 
ways mariners could navigate. The com- 


A World of 
Communication 


pass was not particularly accurate, and 
Loran only worked in coastal waters. GPS 
provided a one-stop application for both 
open seas and coastal navigation and even 
provided a precise location device for 
inland water bodies. A secondary benefit 
was that the user did not have to learn to 
navigate by stellar. It was necessary only 


Before GPS systems were 
used for navigation, the 
compass and the Loran 

coastal navigation system 

were the only ways 
mariners could navigate. 


to take a GPS position fix, look at the 
charts and point the boat to a compass 
heading. GPS was simpler than previous 
methods. 

GPS is beginning to find its way into 
people and package tracking. This type of 


application has a unique set of issues that 
other tracking objects do not. First, these 
objects are not always outdoors. Second, 
the object 1s not always moving. Once a 
person or a package is surrounded by 
massive brick and steel] structures, signal 
reliability drops markedly, and if the ob- 
ject is not moving, there is no At. The 
challenges that GPS faces in this arena 
are lo try to improve sensitivity to these 
minimal signal levels, which may be 
—160dBm or greater, and to intelligently 
sense whether the object has stopped 
moving. A rather ambitious project would 
be to attach a GPS receiver to packages 
delivered by courier services. 

Another technology area that is likely 
to see the implementation of GPS is per- 
sonal] communications. Cellular phones 
are a prime candidate for integrated GPS. 
In an emergency, dialing 9-1-1 from a 
cellular phone does nothing to determine 
the actual location of the phone (unlike 
landline phones, which can be traced). 
According to one industry source, the 
FCC is prepared to require a certain per- 
centage of cellular 9-1-1 calls to be locat- 
able within a defined area within a set ume 
period. GPS in-building unreliability, 
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blocked signal areas and movement re- 
quirements are likely to cause debate over 
this type of technology. 


The obstacles 

Although there have been a great num- 
ber of advancements, GPS technology 
needs further refinements. To use an in- 
dustry vernacular, GPS signal strength at 
the receiver is in the mud. Imagine you 
are an integrated, ultra-sensitive receiver 


in a cellular telephone looking for a sig- 
nal at -160dBm. All of a sudden a 3W, 
900MHz cellular transmitter, only a few 
inches from you, fires off. Even though 
the transmitted freqency is 600MHz 
away, the power radiated at the proximity 
of the receiver is close enough to affect 
and sometimes damage the sensitive front 
end of the GPS receiver. Even with 
today’s high isolation and rejection de- 
vices, the super-sensitive GPS receiver is 


Customer Loyalty 
Can Be Bought 


Secure and expand your customer base with new 


options and services. Affordable SMR Enhancements 


and Networking from Hark Systems. 
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Multi-Site Networking # No Answer 


Transfer @ Least Cost Routing ™ Voice 


7-Digit 
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Controlled Rerouting 
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Systems 


For trunked radio solutions call Hark at: 1-800-367-4275 


768 Travelers Blyd, Summerville, SC 29485 PHONE (803) 875-4480 #Ax (803) 873-5277 
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always affected by the proximal power. 

GPS manufacturers face power con- 
sumption also. Today’s GPS receivers 
have a steady-state power drain of around 
750mW. Hand-held GPS receivers usu- 
ally use 6V battery configurations (1.5V 
X 4 cells), Some quick math reveals that 
the current drain is 125mA. Although this 
does not seem like much of a drain, add 
in the display (popularly the liquid crystal 
type) and some other support electronic, 
such as DSP, and it becomes an issue. To 
improve on time between batteries (TBB), 
various power-saving schemes are sup- 
ported, such as powering down the com- 
ponents when the unit is not in actual 
receiving mode, or after a specific period 
of non-use is sensed. Even so, to maintain 


The sensitive nature of 
current RF technology still 
requires careful shielding, 
grounding and component 

placement. 


updated positioning information, the re- 
ceiver still has to make periodic calcula- 
tions, even when the unit is in standby 
mode. Ways to reduce power further are 
still high on the list of developmental 
projects. 

The sensitive nature of current RF tech- 
nology still requires careful shielding, 
grounding and component placement. 
Although digital components have rela- 
tive immunity to spurious emissions, 
high-frequency RF circuitry does not have 
that luxury. High-speed microprocessors 
running at 1OOMHz and higher can wreak 
havoc with ultra-sensitive RF sections. 


The future 

As was mentioned earlier, most of the 
movement in the GPS industry is in try- 
ing to improve receiver sensitivity and to 
deal with stationary receivers. This trans- 
lates into the issue of reliable signal lev- 
els. Al a certain level, the receiver loses 
phase lock but not necessarily the signal 
itself. Although maintaining phase lock is 
required for guaranteed accuracy, some 
of the industry designers are looking at 
methods that can sense signal, even 
though it is too low for the phase- 
lock-loop (PLL) circuitry’s threshold. 
Even at signal levels of -180dBm and 
below, if the signal can be identified, 
some information still can be gleaned. If . 


this information can be identified by us- 
ing digital enhancement technology, it is 
possible to make it useful in position lo- 
cation. As Turetzky indicates, part of the 
new technology is a paradigm shift in 
perception. 

If the position fix is not accurate to 1m, 


bul is accurate to 100m, does that make 


the data unreliable? If you were hiking 
and got lost in the woods, would you 
throw away your GPS receiver just be- 
cause it could fix only to 100m rather than 
to 10m, or would you rather have the res- 
cuers looking all over the mountain? Even 
though the information is not 100% reli- 
able, it is not useless. Consider today’s 
cellular technology. HW it had to be 100% 
reliable, none of us would be using it. 

GPS appears to be u means to an end, 


What’s new in GPS? 


Low-cost GPS technology may be the 
next opportunity for consumer GPS sys- 
tems, At any ume, under ideal condi- 
tions, a GPS receiver could gather data 
from 12 satellites. On the other hand, 


the system is designed to permit pre- 
cise positioning calculations with data 
from only four. Somewhat less precise 
positioning can be obtained using three 
satellites. The application of digital 
technology and VLSI, coupled with in- 
novative design, makes it possible to 
continue calculating position “fixes” 
with only a single satellite's signal. 

Single-satellite positioning is critical 
for GPS use in urban areas. Automo- 
biles equipped with GPS-based acces- 
sories often travel on narrow streets sur- 
rounded on two sides with tall build- 
ings. Such “urban canyons” can obliter- 
ate reception of more than one 
satellite's signal. With single-satellite 
positioning, positions can continue to 
be fixed and are corrected as soon as an 
automobile enters an intersection, 
permitting multiple-satellite signal 
reception. 

A key to this capability is the 
receiver's abilily to quickly access 
satellite signals while the automobile 
proceeds through the intersection. As 
a result of the fast movement of ve- 
hicles combined with the canyon ef- 
fect. acquisition technology must be 
designed to achieve re-acquisition in 
as little as 1[0Omsec, much faster than 
the more typical two to three seconds 
required by other technologies. To 
achieve such quick re-acquisition time, 
new technological developments. such 


rather than the end itself. As a stand-alone 
product. latitude and longitude are not hot 
items outside of surveying and navigation, 
but as an integral part of 21st century 
technology. GPS has a bright future. For 
example. consider using a GPS receiver 
to keep your portable computer's ume set 
or as a small light emitting diode (LED) 
on your automobile’s instrument cluster 
that will locate you on any street or high- 
way and then reference the data to the 
local geography and populous. 

As with any high-technology industry, 
GPS is benefiting from the developments 
in surface-mount technology (SMT), 
VLSI, low-power devices and other ad- 
vancements. Another area of development 
is in embedded processors and micropro- 
cessors in general, It is likely that many 


as parallel spectrum search involving 
20 code samples at a time, are needed, 
and parallel spectrum search is com- 
ing on the market. 

Another problem associated with ur- 
ban areas is multipath errors. Signals 
bounce off buildings, introducing time 
delays in reception and positioning er- 
rors. Dual-multipath rejection technol- 
ogy eliminates low-level reflected sig- 
nals and filters higher-level reflected 
signals, Without multipath rejection, 
such errors can produce large-scale 
positioning deviation. 

Finally, GPS originally was de- 
signed for use with expensive, spread- 
spectrum receivers. The standard sig- 
nal threshold is —160dBw. This per- 
mits receiving a signal that is much 
reduced in power. Consumer products 
with GPS capabilities often will be 
used in wooded or tree-lined areas, 
where signal levels tend to fall below 
this threshold. Therefore, increased 
sensitivity receivers allowing sensitiy- 
ity 20dB lower than the threshold are 
needed for these conditions. Thus, sig- 
nals that are indistinguishable to other 
GPS receivers are easily detected. 

These issues and their resolutions 
are only part of the developing market 
for GPS. The combination of GPS in- 
novalions and consumer demand is 
making it possible to provide fast, 
accurate, personal positioning infor- 
mation in almost any outdoor location, 
using hand-held consumer products 
that sell for less than $200. 

—Greg Turetsky 
SiRF Technology 


of the functions, once exclusively the 
domain of discrete components, can be 
emulated and will be provided in a digital 
format as processor speeds approach 
S00MHz and eventually break the giga- 
hertz barrier. Faster processors will allow 
the elimination of much of the frequency 
manipulation and conversion techniques 
we now use to bring the frequencies into 
workable digital range. The future 
chipsets likely will look like a universal 
asynchronous receiver and transmitter 
(UART), just another component that gets 
called into use when needed. Microsoft is 
designing a position navigation applica- 
tion program interface (PNAPI), so com- 
puters with the operating system can 
position-tag data if needed, and GPS 
Manufacturers can easily design software 
driver interfaces for their products. 

The final limiting technology in GPS is 
the satellite system itself. Although it is 
relatively easy to update earth-bound 
hardware, to do the same to satellites in- 
volves launching new ones (or going aloft 
and updating the existing ones). Either 
way, it is un expensive proposition, but 
the power of the commercial market is 


one that is hard to ignore. A 
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Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 
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Call toll free 1-888-877-8022 
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http://www.thuneagle.com 
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fcontinued from page 8) 


the antenna height. antenna gain, antenna 
orientation, transmitter and antenna loca- 
lion and transmitter power. It may be 
necessary to try a combination of several 
of these methods to effect a satisfactory 
solution. 


Last resort 
Obviously, if all else fails, it will be 


necessary to request intervention from the 
al a 

Such a request should be avoided if at 
all possible. If it is necessary, then you 
should be well prepared with documenta- 
tion to show that the other party is indeed 
causing destructive interference to your 
radio system, 

Logs showing dates and times of the 
destructive interference might prove help- 
ful. Tape recordings of transmissions be- 


Experience the 
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Mexander has been manufacturing batteries for the wireless industry 


for more than 30 years. We are dedicated to excellence, making the 


Alexander name the choice for quality and reliability, 


We have world-class design and production facilities for both batteries 


and chargers. This gives you a single source for portable power and 
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Superior quality and reliability result in longer battery life and 


lower cost per use. 


With plants in the U.S. and England, Alexander serves a worldwide 


market for the wireless communications, medical, security, military, 


cellular, video and OEM applications. 


Alexander — 


ISO 9001 international quality certification 


Features a wide selection of cells from leading manufacturers, with 


choices in cell chemistry based on performance and price requirements 


Choice of chargers and conditioners which are precision-matehed to 


the cells used and the customer's application 


Nationwide customer service hotline and product selection assistance 


* OEM design and manufacturing services 


charging technologies 
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More than 30 patents covering a broad range of battery and battery 
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ing blocked by the offending signal are 
useful in proving a case of blocking or 
serious degradation of the desired signal. 

You should have plenty of recorded 
signal level readings on different dates 
and times for the FCC’s examination and 
consideration. 


Signal level measurements 

The simplest method of measuring the 
offending signal’s level is to use a spec- 
trum analyzer as shown in Figure 1 on 
page 8. 

Most spectrum analyzers measure sig- 
nal level in dBm units. If you want to 
convert dBm units to microvolts, use the 
following formula: 


pV = ae, 


(1) 


dBm + 107 
20 


Example: Suppose, using the setup in 
Figure |, the signal level was found to be 
290dBm. Substituting into the formula, 
we have: 


~90) + 107 
pv = slog | 


si =| 
= antilog}) — 
20 


= antilog[0.85] 
= 7.082V 


This is the signal level at the spectrum 
analyzer input, and it would be the same 
at a receiver input. 


Receiver method of measurement 

Another way to determine the signal 
level at the receiver input (when metering 
points are provided) is to check the meter 
reading at the IF metering point with the 
signal on the air. 

Record the meter reading for reference. 
Then. connect a signal generator to the 
receiver input and adjust the generator 
level to produce the same meter reading. 
Read the signal generator level in micro- 
volts or dBm. This is the signal level of 
the interfering signal. 


Converting to pV/m 

To convert the signal level at the re- 
ceiver input in microvolts or dBm to field 
strength at the antenna in microvolts per 
meter (wV/m), use formula (3) or formula 
(4), as appropriate, as shown in the box 
on page 68. 


hie 


Shure ModuLink handheld microphones connect easily 

to virtually all popular radio transceivers with no hardwiring. Simply 
MODULINK® SYSTEM | snap the correct cordset into the Modulink microphone and the transceiver. 
And in just 30 seconds, your customer is ready to roll. 

Save service time and inventory costs while dramatically reducing down- 
time. Provide the sound quality and reliability you have come to expect from 
Shure. Best of all, you'll always have the microphones and cordsets to meet 
your customers’ needs. 

For mare information on how you can make all the right connections with 
Shure ModuLink System 1, call 1-800-25-SHURE. 
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Technically speaking 


Formula 3 


— = antilog 
m 


Formula 4 


pV 


m 


where 


pV aaa - Gp + 20logF + L, - “| 
20 


= P) x 
antog Gp + Zoe +h + = 


VY = signal level at receiver input in microvolts 


dBm = signal level at receiver input in decibels below 1mW 


Gp = antenna gain of the receiving antenna in dBd 


L, = line Joss in decibels 
F = frequency in MHz 


If the signal level at the receiver input 
were in dBm, you would use Equation (4) 
above to find the field strength in micro- 
volts per meter at the antenna. 

To determine how much the interfering 


HMS SERIES 


Low Band, 250 Watts 800-960MHz. 
Continuous Duty. 
Self contained power supply. 


Digital meter monitoring for system evaluation. 
Over temperature protection/power reduction. 


Forward & reverse power monitoring. 
SWR protection/power reduction. 
Overdrive protection. 

Dimensions: 19° Wx10%" Hx 15"D 


Leadership by tradition. 
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signal is degrading the desired signal, use 
the equipment setup shown in Figure 2 on 
page 8. 

The isotee 1s a homemade coupling 
device that is very lossy and has a negli- 


WITH TPUS 


POWER AMPLIFIERS 


Output to 500 Watts VHF, 300 Watts UHF & 


TRESS SAR 


COMMUNICATIONS 


3370, San Femando Road, #206 + Los Angeles, CA 90065-1417 + (213),256-3000.+ FAX (213).254-3210 
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gible loading effect on the line. The isotee 
is made by removing the center pin from 
a T-connector. cutting i off short and 
then reinserting it into the T-connector. 

Then the female-female UHF adapter 
is attached to the T-connector. Because 
the T-connector’s pin has been cut off, no 
direct contact is made between the 
double-female UHF adapter (barrel) and 
the T-connector; nevertheless, RF leak- 
age within the connector provides some 
degree of coupling with considerable iso- 
lation between the signal generator and 
the line. Similar isolation couplers can be 
made with other types of RF connectors. 


Measurement procedure 

(1) With no incoming signal from the 
antenna and with the signal generator set 
to the correct frequency und modulated at 
+3kHz deviation, set the generator level to 
produce [2dB SINAD. Record the generator 
level in dBm. (It will take a high signal 
level to produce 12dB SINAD because of 
the loss or isolation of the isotee.) 

(2) Wait for the interfering signal to 
make an appearance. When the interfer- 
ing signal appears, increase the signal 
generator level to return the SINAD meter 
reading to 12dB SINAD. Record the new 


- nee ee 
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RXR SERIES 


Accommodates all bands from 35 to 960MHz. 4 
Input as low as 25mW, Output up to 120 Watts. | 
Supplied with or without DC power supply. i 
Front panel circuit breaker/switch. | 
100% duty cycle. i 
Flat front allows for cabinet door closure. d 
Cooling fan optional. 
Dimensions: 19” Wx 7"H x 8" D. i 
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signal generator level, 

(3) The difference between the genera- 
tor levels in steps | and 2 in decibels is 
the amount of degradation the interfering 
signal is causing to the desired signal. 

If your radio system operates at consis- 
tently stronger signals than the minimum 
usable signal level (12dB  SINAD), then 
you might choose a higher input level as — = antilog 
the reference. For example, }j2Y might 
be a good choice if your signals are al- 
ways this strong. Of course, the measure- 


Formula 5 


pV — — 6 + 20log(160) + 3 - =| 


20 


ment would indicate less degradation at = 3.52 — 6 + 44.08 + 3 — 32 
: a : antlog) ——$$£$—_—__—. 
IV than it would at the 0.3.V level, for 20 
instance. 
This information should help you to es- 
tablish the magnitude or the severity of the wustiley 12.6 
interference problem. The severity of the 20 


interference may vary from day to day and 
time of day. If the problem occurs fre- 
quently and with severe degradation, it can antilog[0.63] 
render your radio system very unreliable. 

But before taking your case to the 
FCC, arm yourself with information and 4.27 
documentation. 

Until next time—stay tuned! 
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Sweat- and debt-free 
By Robert H. Schwaninger Jr. 


Most of the larger markets are experi- 
encing rapid build-outs of new telecom- 
munications services, including PCS and 
two-way paging, to add to the present ros- 
ter of Wireless services. Usually backed 
by big. centralized. investment groups that 
radiate from Wall Street like glow worms 
on an inky night, the activity to feed the 
American public wireless services of ev- 
ery kind and feature is heating up across 
the landscape. 

Incumbent, local operators, who didn’t 
iwcequire regional licenses to be the carrier 
of these services by participatng in past 
overheated auctions. are trying to deter- 
mine where they fit into this swirling mix 
of new services. Is PCS a threat or an 
opportunity? Will two-way paging cul into 


Schwaninger, MR?T's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of Ameriva. 


traditional 
markets or 
expand exist- 
ing customer 


bases? And , i = 
so on. Ca ibe Wilt Tt 
Although dacs = 

my crystal Ye & THING 
ball is still 

cracked and 

those tea 

leaves are 


getting pretty 
wilted. some 
predictions 
and admoni- 


tions might 
still be of- 
fered. Not 


that I, or any- 
one else, can 
make perfect sense of the telecommunica- 
tions landscape, other than to say that rapid 
change is here. and with it come windows 
of opportunity that open and close in the 
space of a breeze. 


Spectrum glut 
If you read the “old” (more than five 
years) petitions, orders, memoranda and 


HAT 7 


articles about our industry. you will see 
consistent references to “scarce spectrum 
resources.” That cliché is being legislated 
out of existence. With advanced technol- 
ogy that employs ever-higher frequencies 
for commercial purposes (witness the new 
2.3GHz block that was technically un- 
touchable 10 years ago), the FCC is able to 
sell large blocks of spectrum to operators 
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This radio is so compact they call 
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Midland's new Syn-Tech Bantam” Series 
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for flexible use. Therefore, scarcity of 
spectrum above 800MHz is becoming 
passé. 

What will become more important in the 
future are market share, revenue per unil, 
distribution chains and outlets, service 
compatibility, market penetration. integra- 
uion of systems and design, numbering 
plans, interconnection capacity. technical 
support, and the host of other factors that 
convert spectrum into revenues that pro- 


duce positive earnings. Each of these fac- 
tors represents a significant hurdle for re- 
gional and nationwide carriers. and many 
of these factors represent potential oppor- 
tunities for local operators and service 
shops. 

The value of an entrenched service 
base, goodwill, market reputation, and 
access to decision makers. places a pre- 
mium on a local presence that is not eas- 
ily duplicated. Despite the allure of na- 


RoameR One ::: 


The Solution for Your Fleet Communication Needs 
Including Voice and High-Speed Data Applications 


If you're concerned about converting your analog system to digital; if you're 
in need of data capability for your fleet; if you're just plain tired of paying high 
access fees and airtime charges, then you need to speak to us. 


RoameR One is a network of SMR systems providing service in most areas of the 
country. We employ state-of-the-art Linear Modulation Technology that delivers 
the fastest data transmission rate of any trunked radio system in the world. The 
quality of our voice transmissions and the ability to make mobile-to-mobile secure 
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as their service provider. With over 100 authorized dealers nationwide, there is 


one near you. Call today. 
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Wide area coverage 
GPS vehicle tracking 
Low monthly base rate with 
no airtime charges 
¥ Automatic roaming capability 
Status messaging and caller identification 


Remote control and monitoring of devices 


¥ Built-in modem for high-speed 


data transmission 
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24-hour a day, seven days a week 
technical support 


RoameR One, Inc. 
970 W. 190th Street » Torrance, CA 90502 
Telephone: 800-306-ROAM »* FAX: 310-366-7712 
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tional ad campaigns, the American con- 
sumer still has a preference for dealing 
with a business that is local in character. 
My conversations with hundreds of opera- 
tors across the country continues to affirm 
this impression, despite the onslaught of 
new upscale services and providers, 

The desire to cast a large net to land the 
biggest fish in a market is what drives most 
nationwide carriers. The bigger the car- 
rier, the bigger the “holes” in the net 
through which swims a substantial market 
share, Even AT&T admits that its foresee- 
able plans for delivering local phone serv- 
ice only target the top 30% of the major 
markets, including mainly large business 
and government accounts. The other 70% 
is left for others to fight over. 

Fight they will, but mainly with one an- 
other, New wideband services require sub- 
stanual capitalization. The costs of auc- 
tion, build-out, and start-up are enormous. 
The era of mobile unit giveaways is slid- 
ing into the past, as companies simply 
cannot afford this largesse to add subscrib- 
ers, because of a shrinking profit margin 
and increased capitalization costs. There- 
fore, mobile unit sales will also slow mar- 
ket penetration for some carriers, as cus- 
tomers opt to keep what they have, rather 
than bear the cost of the newest gadget. 

The irony is, then, that larger carriers 
will be forced to compete in an increas- 
ingly localized manner. Chuming out full- 
page ads and one-minute radio/TV spots 
will not result in the kind of return that is 
needed, unless backed by local operators, 
resellers, retailers, service shops or distn- 
bution providers. Broadcast marketing 
techniques will result in al] sound and no 
lasting substance, (Sorry, Nextel.) 

The need to create a local presence by 
building relationships with local operators 
and providers will become increasingly 
apparent. The market will be divided, sub- 
divided and fought over for every dollar 
among two cellular providers, three 
wideband PCS providers, a half-dozen 
narrowband PCS providers, ESMR provid- 
ers, and whatever new providers the FCC 
creates by auction over the next few years, 

Most prognosticators have said that 
there will be a shake-out of competitors 
throughout the industry, with many of the 
new players falling out because of failed 
strategies, default on auction payments and 
an inability to attract necessary financing. 
I agree, but for reasons thal most experts 
have ignored. 


High-handed tactics, shallow pockets 
Most of the upstart carriers in PCS have 
focused on Wall Street or foreign invest- 
ment to obtain the financing necessary to 
begin. The rarified atmosphere of board 
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NEW PRODUCTS | 


Telewave Yagi Antennas now cover 138-2000 MHz 
and feature 3 different cable attachment and mount- 
ing options, as well as fully welded construction 
and exclusive TXYLAN™ coating. 


Standard Mounting 
Vertical or Horizontal 
polarization on any 
standard mast. 


TATC-8645-1E Right Angle 
= Z Allows easy connection 
Telewave Auto Tune Ceramic-Enhanced Combiners cover of Heliax® and other 


hardline cables. 


the 849-869 MHz SMR band in 5-channel groups, with 
up to 100 watts power handling and high-speed tuning. 
Multiple trunking frequencies can now be easily 
accomodated with real-time response. Universal Mount 


Unique 3-Axis rotation 
with positive locking. 
Adapts to almost any 
mounting structure. 


Telewave Antenna Power 
Dividers are unique in 
the industry! Frequency 
ranges from 30-2000 
MHz, 500 watt power 
handling, and nearly zero 
loss. 2, 3, and 4-way splits 
available, with TXYLAN™ 
coating and all brass con- 
struction. 


ANTPD44 


Telewave Precision Test Loads handle power 
up to 400 watts, and frequencies up to 
ANTPD21 3 GHz. Quick-change connectors available. 


TELEWAVE, INC. 1155 Terra Betta Ave., Mountain View, CA 94043 
Sares: Tout Frere 1-800-331-3396 Direct: 415-968-4400 Fax: 415-968-1741 


Telewave Canada - Sales: (604) 939-8315 Fax: (604) 939-0544 
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rooms. brokerage luncheons and media 
brunches is intoxicating. It can make the 
chicf executive officer of “"NewCom” be- 
lieve that he is a real “player” in the tele- 
communications marketplace and deserv- 
ing of all of the deference that such a 
moniker might bestow. Even though 
NewCom’'s chief executive officer hasn't 
built a system. turned a dime. or even 
made more than a down payment to the 
FEC, 


Those ego-driven tendencies are fueled 
by vice presidents, law firms, financial ad- 
visors and the like, who reflect these high- 
handed attitudes in dealing with local 
markets. There appears to be an expect- 
ancy that Joe of “Joe's Two-Way Shop” 
will be so awed when NewCom’s repre- 
sentative calls, that Joe will drop every- 
thing and listen with rapt attention to ev- 
ery utterance from NewCom’s representa- 
uve. When Joe responds with. “Well, 
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NOW AVAILABLE: 
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..LOwer Prices! 
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the isobar” surge 
suppressor and Tripp Lite 
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Call for details! 312/595-4575, ext. Radio Division 
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ripp Lite’s new TL 11 and TLC 


TT Trim Line DC Power supplies 
offer a low profile design witha 
footprint that matches the most 
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* Compatible with Motorola 
Radios, GE, EF Johnson and 
more 

* TLCTI features an enclosure for 
integrated base station look and 


protection 


For dealers, Tripp Lite provides 
outstanding customer service 
before and after the sale. Best of 
all, Tripp Lite Trim Line DC 
Power Supplies earn you more 
profit per amp than Astron 
models. Compare Tripp Lite 
quality, service, and support to 
Astron and we think wou will 
agree—the clear choice is Tripp Lite! 
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500 N. Orleans, Chicago IL 60610 
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that’s interesting. but P've got a repeater 
that’s gone down on my site, so we'll have 
to finish this later.” the carrier's rep is 
offended. 

The exchange usually results in the 
NewCom’s rep acting as though its agenda, 
its business, its build-out and its financial 
commitments are vastly more important 
than anything Joe might be doing (like 
earning a living by serving his customers) 
and that Joe is being unreasonable. Joe is 
not being unreasonable. He just isn’t im- 
pressed. Good for him, 

You see, Joe is making sure that his 
business remains profitable. Meanwhile, 
the large carrier’s rep is trying te moye 
NewCom toward profitability, and given 
NewCom's substantial debt, itll be a long, 
long road. If you are worried about paying 
the rent, Joe’s in better shape than 
NewCom. even though Joe couldn't find 
Wall Street with a map. Joe’s got paying 
customers. NewCom has borrowed money 
and an untested idea. 

What these new cartiers have forgotten 
in most scenarios is that the carrier needs 
Joe more than Joe needs the carrier. 
NewCom necds space on Joe's tower to 
operate their system. The carrier needs 
experienced resellers and installers, like 
Joe. NewCom needs Joes contacts. Joe 
needs to fix his repeater, 

So, if your business is more like Joe's 
than NewCom’s, consider the true lever- 
age of the players involved. Joe can pro- 
vide tower space. reselling services, instal- 
lation, maintenance, and all of those nec- 
essary services that tum a business plan 
into a real telecommunications service 
providing profitable service to the public. 
Without the Joes of the industry, many 
NewComs will enter a new chapter in tele- 
communications history—Chapter 11. 

The successful NewComs of the indus- 
try will be those that recognize the need 
for the Joes of the industry and who invite 
Joe to participate and add to their success. 
The losers (and there will be many) will be 
those who can't find their way from Wall 
Street to Main Street and who believe that 
Joe is only a tool instead of a potential 
partner, 

To the Joes of the industry: Don’t worry 
about the dogfight that is brewing and 
beginning between the industry behe- 
moths. It will get awfully noisy for a while, 
but try to remain calm and look for rela- 
Uonships with carriers that will treat you 
and your business more like a partner and 
not like a patsy. The new carriers that will 
be left standing at the end of the fight will 
already be your friends. The losers will be 
those that thought they could do it without 
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RD-10 
Remote Controt & MONITORING 


4 3 Fully-programmable ~ Latched or momentary out- 
/— puts ~ Alarm transpond ~ Automatic command se- 


OICE SCRAMBLING sieges 
Simple speech inversion and high secunty rolling 
cade scramblers. Superior voice recognition and 
recovered audio. Over-the-air reprogramming, re- 
mote monitor and disable. Our new micro-sized 
inversion scrambler is channel selectable for all 
inversion frequencies. 
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Boarps & ENCLOSURES 


The complete solution to all your tone signaling 
needs. Programs to any tone format ~ ANI/ENI 
~ Latched and momentary outputs ~ Memory re- 
dial ~ Transpond ~ Remote disable with CAD. 


- Quences. Applications include: irrigation systems, 
fe materials processing, mining, airport lighting, 
alarm monitoring. 


Your electronic toolbox isn’t complete without MIDIAN tone signaling products. Police and fire departments, farm- 
ers, two-way shops, taxis, fleet dispatchers, school districts, even the military rely on MIDIAN to get the job done. 
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Max Power: 100 watts 
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Gain: 
153-157MHz 2.1 dBi 
460-470MHz 3.4dBi 
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WirelessNorth selects Motorola CDMA equipment 
for deployment of PCS in four North Central states 
WirelessNorth, 5 ; ; 
Plymouth, MN, has 
selected Motorola Pan 
American Wireless 
Infrastructure Division 
(PWID) to provision 
about $35 million in 
digital code-division : ‘ : 
multiple-access tf ashe: Play 
(CDMA) equipment to > Ria 
support a personal , 4 3, : 
communication ser- ; = ie 
vices (PCS) offering < ae 
throughout the Midwest. |g i 
WirelessNorth will anes —5 
begin rolling out ini- Installation of CDMA by WirelessNorth. 
tia] PCS sites mid-to- 
late 1997, offering wireless telephone communication to business 
and residential customers located in parts of North Dakota, Min- 
nesota, Wisconsin and South Dakota. This targeted coverage area 
incorporates about 110,000 square miles and has a potential cus- 
tomer population of 2.4 million. This multimillion-dollar invest- 
ment includes purchase and installation of Motorola's SC 604 
and SC 601 compact CDMA radio base stations. A high-capacity 
EMX 2500 (electronic mobile exchange) mobile switch will also 
be deployed under this contract. 


Securicor group acquires control of Midland USA 
Securicor Communications (Securicor), Surrey, UK, has ac- 
quired a controlling interest in Midland USA, Kansas City, MO, 
as the result of a transaction involving Midland's parent company 
and a Securicor subsidiary, Securicor Radiocomms 
(Radiocomms). Intek Diversified, Los Angeles, which owns 
Midland USA, issued stock to Securicor to purchase its 
Radiocomms subsidiary. Securicor received enough Intek stock 
to give it a controlling interest in Intek and, therefore, contro] of 
Midland USA. This type of transaction is known as a “reverse 
merger,” Included in the transaction is indirect ownership of $10 
million in preferred stock of E.F. Johnson, Burnsville, MN. 
Securicor has agreed to lend Intek as much as $15 million to 
operate Intek’s consolidated businesses. which include Midland 
USA’s land mobile radio distribution business; the specialized 
mobile radio airtime services business of Roamer One, Torrance, 
CA; and manufacturing operations of Radiocomms, 
Securicor’s core businesses include security services, parcels 
and freight distribution, and fixed and mobile telecommunica- 
tions, including a 40% interest in Cellnet, a UK cellular operator. 


AMTA statement approves release of 220MHz rules 

The American Mobile Telecommunications Association (AMTA), 
Washington, DC, has welcomed the March 12 release by the FCC 
of new licensing rules for the 220MHz-222MHz wireless service. 

The rules called for licensing remaining 220MHz spectrum on 
a geographic-area basis using competitive bidding. The associa- 
tion stated it is thankful that the Federal Communications Com- 
mission (FCC) chose to retain the current contiguous and non- 
contiguous channel allocations, providing incumbents and new 
entrants alike with a choice of service opportunities. 

The association was disappointed by the FCC's decision to 
severely limit protection of existing operations, but stated that 
most provisions of the new rules appear to promise successful 
development of the spectrum. 
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tilities, airlines, railroads, 

public-safety, military and 

other government agen- = 
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integrated radio/telephone sys- 
tems. DSPatch is.a color touch- 
screen console system that 
employs Digital Signal Processors 
(DSP’s) at every line and worksta- 
tion. Its distributed architecture 
ensures instant responses, even in 
large systems, DSPatch may be 
configured to support from 32 to 
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__DSPatch32, a 


32-port system, is 
available for small- 
er applications. 
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News 


Radio Club of America elects leaders for 1997 

Members of the Radio Club of America. Union, NJ, elected 
officers and directors on Nov. 22. 1996. Raymond C. Trott, 
P.E.. president of Trott Communications Group, Dallas, and the 
club's vice president in 1996, advanced to president by auto- 
matic succession. “With the new officers. the Radio Club of 
America is set to tackle long-range planning, expand member- 
ship services and increase its membership,” Trott said. “1997 
will witness the club's evolution to be the foremost club in the 
wireless and broadcast industries.” 

John E. Brennan, president of Activated Communications, 
New York, was elected as executive vice president. John P, Hart 
Jr.. vice president of implementation. AT&T Wireless, Paramus, 
NJ, was elected as vice president. 

Joseph S, Rosenbloom, a retired IBM attorney, Bluffton, SC, 
was re-elected as vice president/counsel. David E. Weisman, an 
attorney with Meyer, Faller, Weisman and Rosenberg, Wash- 
ington, DC, was re-elected as vice president/co-counsel. Eric D. 
Stoll, Ph.D.. P.E., senior staff engineer at Allied Signal, 
Teterboro, NJ, was re-elected as treasurer. Gilbert R. Houck, 
consultant. Houck & Bowen Engineers, New Cumberland, PA, 
was re-elected as secretary. 

Directors who were elected on Nov, 22 include: 

Don Bishop. editorial director. Intertec Publishing, Overland 
Park, KS (re-elected for two years). 

Maxine Carter-Lome. principal, MCL Wireless. West Or- 
ange, NJ; and partner. Wireless Marcom, Morrison, CO (re- 
elected for two years). 

John E. Dettra Jr.. president, Dettra Communications, Wash- 
ington, DC (re-elected for two years). 

Archibald C. Doty Jr.. investor, Fletcher, NC (re-elected for 
two years), 

William E. Endres. president, Tele-Measurements, Clifton, 
NJ (elected for two years), Endres was the club's executive vice 
president in 1996, 

Loren R. McQueen, president, Communication & Control, 
Campbell, CA (re-elected for one year). 

Raymond Minichiello, founding chairman, Guglielmo 
Marconi Foundation, Bedford, NH (elected for two years), 

Stanley Reubenstcin, manufacturers” representative, Aurora 
Marketing, Aurora, CO (elected for one year). 

Edward F. Weingart, vice president, AT&T Wireless, 
Hampstead, NC (re-elected for two years). 


FCC licenses Teledesic’s ‘Internet-in-the-sky’ 

Teledesic, Kirkland. WA. which is building a global, broad- 
band “Internet-in-the-sky.” has been granted a license by the 
Federal Communications Commission (FCC) to provide ad- 
vanced, two-way tclecommunications services via a constella- 
tion of low-Earth-orbiting satellites. 

Teledesic said that it is the first satellite communications 
network approved by the FCC that will enable affordable, 
worldwide access to “fiber-like” telecommunications services 
such as broadband Internet access, video conferencing and in- 
teractive multimedia. 

The license allows the company to build and to launch the 
Teledesic Network, as well as to make use of SOOMHz of do- 
mestic radio frequency in the 28GHz band—the uplink portion 
of Ka-band—and a corresponding S500MHz of downlink spec- 
trum. In July 1996, the FCC adopted a domestic band plan that 
designated that spectrum for primary use by non-geostationary 
fixed satellite services (NGSO FSS) such as Teledesic’s. 

This is the same radio spectrum the United Nations’ Interna- 
tional Telecommunications Union identified internationally for 
use by NGSO FSS at the 1995 World Radio Conference, 
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Jungle Out There 


It's a jungle out there. CommScope understands. That’s 
why we've introduced Cell Reach — an installer-friendly, 
high-performance cable that minimizes EMI, enhances 

signal integrity and eliminates intermodulation concerns. 


Cell Reach is designed with a patented, triple-bonded 
construction. The high-strength, closed micro-cell foam 
dielectric eliminates water migration, while providing 
superior electrical properties. And it’s smooth-wall copper 
shield provides the lowest VSWR. 


We know it’s tough to survive. But CommScope can help. 
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Cell Reach transmission systems. 
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A true broadband, digital-ready cable specifically 
designed for wireless transmission systems. 
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News 


Chadmoore Communications is awarded 41 license preferences 


The Federal Communications Commis- 
sion (FCC) has awarded Chadmoore Com- 
munications, a subsidiary of Chadmoore 
Wireless Group, preferences to obtain 
licenses for 41 additional channels in 
its southeastern United States operating 
area. 

Chadmoore Communications. Las Ve- 
gas, also began operation in two addi- 
tional markets that serve as links between 


Memphis, TN, and Little Rock, AR, 
which are existing service areas in the 
mid-South. The linking operations expand 
the service areas available to customers, 
enabling its customer base to use the 
company’s service in travel over a larger 
geographic area. 

The company has obtained marketing 
agreements in 10 markets in seven east- 
em seaboard states. 
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interferes with the understanding of speech. Better 
understanding means reduced risk of accidents due to garbled, 


misunderstoad instructions and warnings. 


Call 1 800 278 3526 for information. 


Find out what conventional headsets are missing. 


Noise Cancellation Technologies, Inc. 
One Dock Street 
Stamford CT 06902 


Fax: 203 348 4106 
http://www.net-acttye.com 


Only 
proACTIVE™ 


delivers 
clarity here 


Circle (70) on Fast Fact Card 


Mobile Radio Technology May 1997 


Rattler publisher establishes 
World Wide Web home page 
Merrill T. See, a Michigan radio com- 
munications equipment dealer and pub- 
lisher of the Rattler newspaper in the 
1980s, has established an electronic source 
of information in the form of a home page 
on the World Wide Web of the Internet. 
The site is intended to publicize “watch- 
dog” activities on a variety of topics, See 
said, including the FCC. The Web site 
address is Attp:/Avww. geocities.com 
/CapitolHill/Lobby/1 849. 


PageNet launches advertising 
campaign for voice pager 

PageNet, Dallas, has launched a broad- 
based advertising campaign to support the 
introduction af VoiceNow, a voice paging 
service that is expected to have mass- 
market appeal among both consumer and 
business audiences. The multimedia cam- 
paign began in March with television, ra- 
dio, local newspaper, regional print and 
outdoor advertisements in Dallas-Fort 
Worth, where the service debuted commer- 
cially in February, The campaign will ex- 
pand to more than 50 metropolitan mar- 
kets as VoiceNow is rolled out nationwide 
throughout 1997. Total spending is ex- 
pected to exceed $20 million. 

With VoiceNow—offered at rates as low 
as $4.95 per month for service—subscribers 
are able to receive voice messages that can 
be sent wirelessly to the palm-size 
VoiceNow pager from any telephone. The 
pager’s push-button operation allows the 
user to play the message, rewind, fast-for- 
ward, control volume and more. 


RF Industries’ Neulink division 
joins with Sonik Technologies 

RF Industries’ Neulink Division, San 
Diego, has established a strategic alliance 
with Sonik Technologies, San Marcos, CA, 
a privately held wireless products 
manufacturer, 

“In recent years, Neulink and Sonik 
have often duplicated design and market- 
ing efforts. This formalized relationship 
now enables Sonik to concentrate on the 
development of new products and Neulink 
to focus on its strengths in marketing and 
sales.” said Kevin Slatnick, president of 
Sonik Technologies. “Currently, we are 
improving and adding features to 
Neulink’s Neulink 9600 series of trans- 
ceiver modems and our Skyline RTU, a 
miniature wireless data acquisition mod- 
ule. We are also developing a new digital 
paging exciter and advanced narrowband 
products for this fast growing segment of 
the wireless data market.” 
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WORLDWIDE WIRELESS 
COMMUNICATIONS 


This book meets the needs of 
those who want a thorough intro- 
duction to the exploding wireless 
revolution, Coverage ranges from 
technical information needed for 
systems development to discus- 
sions of developing markets and 


comprehensive text to gain a 
broad understanding of the 
changing wireless market. 
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regulatory environments. Use this _ 


£ 
stent Report - 


A STRATEGIC VISION OF THE WIRELESS 
INDUSTRY: COMMUNICATIONS UNBOUND 


Critical business decisions must be made today in 


Research Report 
FUTURE OF SATELLITE COMMUNICATIONS 


This study focuses on the cost and service compet- 
itiveness of the emerging satellite technologies. Its 
special emphasis is to investigate how these tech- 
nologies will compete both with each other and 
with terrestrial telecommunications services. Use 
this incisive study to explore the strategic strengths, 
weaknesses, opportunities, and threats of satellite 
communications, 


Be esearch Report 


®& THE WIRELESS INDUSTRY 

t—. AND THE COMING PERSONAL 

\\ COMMUNICATIONS SERVICES 
REVOLUTION 


This research study analyzes with 
equal understanding and facility the 
entire spectrum of wireless services 
— from cellular technologies and 
PCS to high-altitude long-endurance 
(HALE) platforms and the very latest 


> ——— 


order to meet the challenges and reap the rewards 
of tomorrow’s wireless world. This multi-dimensional 
research report reveals how various intersecting factors 


in satellite communications. Use this 
report to gain an objective and com- 
prehensive understanding of the 


opportunities and obstacles involved 


will work in tandem to shape the future of this key : =S , ; 
with new digital wireless services. 


industry segment. 


A New World of Possibilities 


Fax for a Full Brochure 
@e@erpree@easveeoeeoeaeoeeoeaeeoeaoe ese eeeeeaeeoeea0e02e ee e8e28080808 0 
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Visit www.iec.org for 


FR 
Pr wireless Tutorials 


1 AM INTERESTED IN: 


NAME (1 A Strategic Vision of the 
Wireless Industry: 


Communications Unbound 


TITLE 


(J The Wireless Industry and 
the Coming Personal 
Services Revolution 


COMPANY 


ADDRESS “1 Future of Satellite 


Communications 


N 
PHONE 1 Worldwide Wireless 


Communications 


E-MAIL 


International Engineering Consortium ° 549 W. Randolph, Ste. 600 © Chicago, IL 60661-2208 


Phone: 312.559.3730 © Fax: 312.559.411l » web: www.iec.org © e-mail: publications@iec.org 
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N ew products 


Readers’ choice 


OF all the new products and services in the September 1996 issue, the one 
reprinted here generated the most reader requests for additional information. If 
you missed it the first time, here is your opportunity to acquire more information 
on it. Just circle the corresponding Fast Fact Card number on the card found in 
the back of this issue and mail the card to us. 


Test receiver requires less than a second to sweep 30MHz to 2GHz 


The Xplorer test receiver is a multipurpose nearfield 
communications test and surveillance sweeper that sweeps 
from 30MHz to 2GHz in less than one second. It automati- 
cally stops on any active frequency, demodulates the au- 
dio and displays the frequency of the transmitted signal. 
Optoelectronics’ Xplorer decodes and displays subaudible 
signaling tones, including DCS, CTCSS and DTMF. The 
unit displays FM deviation and relative signal strength and 
operates in VFO mode for manual tuning to a specific 
frequency. As many as 500 data records can be stored in 
memory, as well as 1,000 hits per frequency. The Xplorer 
also locks on to two-way FM transmissions as far as '/4 
mile away. Features include ClI-V-compliant serial data 
interface with both TTL and RS-232C levels, real-time 
clock and calendar with battery back-up, frequency skip 
button and tape recorder pause control relay jack. 
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Waterproof VHF marine radio withstands high-velocity water impact 


The HH 940 from Uniden America 
is a wearable waterproof. two-way VHF 
marine radio, Weighing 8.8 ounces, this 
radio can withstand high-velocity water 
impact as high as 50 mph, making it 
suitable to wear on a life jacket while 
participating in most water activilies. 
The HH 940's construction protects 
against harsh marine conditions and 
reduces the possibility of saltwater 
corrosion. The radio features a water- 
proof key pad, all-channel scan, a flex- 


ible antenna and a backlit LCD. The HH 
940 is equipped with all U.S. and inter- 
national marine channels and incorpo- 
rates a triple watch feature, allowing 
users to continually observe emergency 
channels 16 and 9 while monitoring a 
third channel. Users may also simulta- 
neously activate the weather alert fea- 
ture, which periodically refers to the 
NOAA weather service to monitor in- 
clement conditions. 
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Coaxial surge protectors act 
quickly to ground lightning 


Citel has added a new line of coaxial 
surge protectors for microwaves, radios, 
antennas, GPS and satellite systems. 
The surge protectors provide quick 
protection against lightning surges and 
electrical transients. The coaxial surge 
suppressors use a fast-acting gas tube 
technology that makes the suppressors 
usable for broadband applications. 
Connectors offered include N. BNC, 
TNC, SMA and 7/16, Citel P8AX 
coaxial protectors are available for any 
power from 1W to 1,000W and any 
frequency from de to 10GHz. The 
protectors feature low VSWR and 
insertion loss. Grounding can be done 
either through an external ground screw 
or through a bulkhead mount. Maximum 
capacitance is IpF. The protectors mount 
as a cable assembly or through the 
chassis of the equipment to be 
protected. 
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KING COMMUNICATIONS, leading supplier of Mobile Data Systems around the world, 
ANNOUNCES, AN. EXPANSION OF THEIR PRODUCT. LINE, WITH TWO EXCITING NEW. SYSTEM PRODUCTS designed 
ta Ue maximum flexibility and performance in todays demanding Conventional & Trunked radio systems, 


“SCEPTER 


BASE STATIONS & REPEATERS 


¢ VHF/UHF /800/300 MHz 
¢ Synthesized, 100 Channels 
° Separate TX & RX Modules 
¢ 12.5/25 KHz Ch. Spacing 
e 25-150 Watts Power 
¢ Optional Hot Standby 


Headquarters 
5401 Alhambra Drive, 
Suite B 
Orlando, FL 32808 
407-293-1432 
fax 407-293-2907 


WEB Page; www.kingusa.com 
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~“KDT-5000 — 


MOBILE DATA SYSTEM 


* Voice & Data on same Channel 
* 8 Line, Full Graphics Display 
¢ Compatible w/Conventional 
or Trunked Systems 
¢ GPS, Bar Code, Printer, 
Keyboard Interface 


— SENTOR 
SITE MONITORING 


¢ Complete RF Monitoring 

¢ Tower Light Monitoring 

¢ Site Monitoring: Intrusion & 
Smoke Alarms, A/C, Power, Etc. 

¢ Total System Control 

¢ RF or Phone Modem 


ae 
Ty a Ess 
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Mid West Office 
2120 W. 25" Street, 
Suite E 
Lawrence, KS 66047 
913-843-6413 
fax 913-843-6429 


WEB Page: www.kingusa.com 


Vehicular tracking system allows 
over-the-air programming 


Loesys’ vehicular tracking system, the 
386 Rover unit, allows fleet managers to 
perform over-the-air programming of 
embedded vehicular controllers using pre- 
set parameters. Locsys incorporated Flash 
ROM in its new GPS tracking device to 
provide this feature. The unit has an Intel 
386EX embedded microprocessor and 
GPS tracking receiver. Users can trigger 
certain events such as speed and distance 
lo appear on the host computer sereen 
simultaneously with the event. The 386 
Rover unit, which works off any RF link, 
can become a wireless node on a user's 
Intranet or the Internet. The compact unit 
has automatic shut-off to prevent drain- 
ing low battery sources. A build-in 1200 
baud RF modem is available. 
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Rechargeable battery replaces 
NTN 7147 for Motorola radios 


JBro Batteries’ JB 7147 is an intrinsi- 
cally safe 7.5V, 1,500mAh. rechargeable 
replacement battery for Motorola radio 
models MT 2000 and GT 1000. The bat- 
tery is a direct replacement for the 
Motorola NTN 7147, Factory Mutual- 
approved, the JB 7147 is suitable for use 
in oil and gas, automotive painting and 
other industries requiring special safety 
precautions. This battery has been ap- 
proved as non-incendiary for Class 1, Di- 
vision 2. Groups A. B. C and D hazardous 
locations. 
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Mobile data terminal works 
with various peripherals 


The Q100 mobile data terminal and 
Omni-Dispatch software from Omni- 
Provincial Electronics (Data Division) 
is available with or without an internal 
modem. The Q100 can be used with a card 
reader, GPS receiver or serial printer. The 
PC sofiware runs in both Windows 3.1 
and Windows 95 environments. 
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Mobile radio features 396 channels and built-in theft protection 


Tad Radio’s MIO mobile radio features 
396 channels, a small size, built-in theft 
protection and an alphanumeric display. 
The display can be dimmed if required. 
and the buttons are backlighted. The M10 
operates from 138MHz-174MHz without 
retuning. The mobile is PC-programmable 
and can be cloned. Standard features in- 
clude CTCSS and DCS tone signaling, 3W 


the right 
mount for 
the 
information 
highway 


internal speaker, 30W RF output power, 
low and normal receive sensitivity 
switch, quick channel access with a ro- 
tary switch and busy-channel lockout 
available on a per-channel basis. The 
radio also maintains all the previous M8 
features. Custom software is available on 
request. 
Circle (356) on Fast Fact Card 


Mounting and removing notebook 

computers is faster and easier with 

Gamber-Johnson’s quick-release 

NotePad Computer Mounts. 

* Designed to fit virtually all notebook 
computers. 

* Simple lever makes it easy to install 
and remove the computer. 

* A variety of mounting options perfect 
for nearly any type of vehicle. 


+ Tilt and swivel action allows easy 
adjustment. 


Hit the highway with the fastest, easiest 
notebook computer mount. 


Call 1-800-456-6868 for more 
information. 


= SAM BET? 


== JOHNSON 


Service & Solutions in Mobile Mounting Harawore 


Stevens Point. W1* 1-800-456-6868 * Fax: 1-800-934-3577 ¢e-mail: gamberj @ chaos.coredes.com 


Visit us at IWCE, Booth #721 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
") SOftware for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


fe. Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 
http://www.dopsys.com 
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New products 


Light control and card access system secures sites 


The TSM2000 light control and card access system from 
Hark Systems offers both card access and remote monitoring, 
which eliminates constant keying at sites. Versatile light con- 
trol features include seasonal timing and photocell monitoring. 
Tower light status. dim lights and other alarm conditions such 
as “door open” and telephone line oulages are available. The 
central site monitor software allows viewing of all activity at 
the site, including all access. Detailed logs of events such as 
open doors, power outage and temperature combine with the 
card access system for secure, tamper-proof, controlled access 
to the site. 
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Entrance panel provides equipment protection 


PolyPhaser’s eight-port entrance panel (SPEP) diverts light- 
ning energy to earth, Engineered to provide single-point 
grounding for as many as eight coaxial cables from '/2" to 1" 
in diameter. the 8PEP is a compact, high-density panel. The 
unit is complete with cone-shaped weather boots and multiple 
copper down-conductors terminating to a buried sandwich 
ground bar providing a low inductance path to ground, The 
SPEP assures proper mounting and grounding for both the coax 
shields and PolyPhaser’s coax protectors while ensuring 
weathertight cable penetrations. Panel dimensions are 12" high 
by 17.25" wide, with installation configured for standard 16" 
on-center studs. 
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THE DISPATCH & BUSINESS TELEPHONE 


SWITCHMATE I1™ 


olution From RadioMate® 


* BOTH DIGITAL & 
ANALOG EQUIPMENT 


HANDS-FREE ACCESS 
WITH FOOTSWITCH & 
HEADSET. 


Easy MODULAR 
INSTALLATION, 


USER INCLUDE: 


PUBLIC SAFETY, UTILITY, 
AIRLINES, COURIER, 
TRUCKING. 


800-346-6442 


For Brochure & Pricing 
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Usage meter for uninterruptible power supply 
battery records use information for retrieval 


Yuasa-Exide’s 
UPSaver is a sys- 
z = lem usage meter 
for uninterrupt- 


SS 

UPS. e ible power supp- 
aver ly (UPS) ap- 
$y plications. The 
" UPSaver provides 
a complete range 
of valuable infor- 
mation for system 
operators. The de- 
vice records the 
start time, date 
and duration of a 
power interruption 
and assigns the event a sequential identification number. It 
records and, on command, plays back a complete UPS battery 
usage history of as many as 50 specific UPS events. This 
information can help determine battery usage and maintenance, 
UPS payback and capital expenditures. A user-friendly, two- 
line, 20-character LCD and simple controls allow users to 
scroll through all memory-stored information, The UPSaver 
operates on 120Vac/60Hz, and it has its own de battery backup 

for two-hour support in case of ac failure, 
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UPS System Usage Meter 


icroTalk 


The Future of Two-Way Radio. 


5 POWERFUL WATTS 
99 CHANNELS 


Dealers 
Wanted 


¢ 99 Synthesized 
Channels 
* Low Battery Alert 
* TX/RX Signal 
Strength 
* Field Programmable 
¢ Adjustable Power 
Levels 
¢ Liquid Crystal Display 
¢ 5 Free Accessories 
¢ Built-In CTCSS/Private Line 


ideotech Corporation 
Unty Line Rd, » Huntingdon Valley, PA 19006 
3-0013 » 215-322-4600 - FAX: 215-322-2 
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The Bard Wall-Mount’ System. 
Maximum Control. Minimum Cost. 


IN 
INN 
{KAN 


— 
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Total Environmental Control in Any Climate 

For 34 years, Bard has been a leading innovator in heating, cooling 
and humidity control with the Bard Wall-Mount system, With over 37 
configurations, there's a Wall-Mount that's right for your application, 


1 to 6 ton units - SEER ratings up to 11.0 + heating capacities from 
7.500 to 63.200 BTUI + complete voltage selection inchiding 

50IIz » quiet, energy efficient operation « optional control modules 
for system protection and alarm relay « built-in 
economizer to reduce compressor run time 


Engineered for Communication 
Equipment Shelters 
Join these and many other fine communications companies 
worldwide who rely on the Bard Wall-Mount system. 
AIRTEL (Spain) « Ameritech Cellular « AT & T Wireless « 
Bell Atlantic » Bell Canada « BellSouth Mobility « Celcom 
(Israel) » Cellular One » CTC (Chile) « GTE « Motorola « 
NYNEX . Omnitel (Haly) « Polkomtel (Poland) » PrimeCo « 
Rogers Cantel (Canada) » Southwestern Bell (SBC) + Sprint « 
Telecel (Portugal) » Telefonica Moviles (Spain) » Telemig 
(Brazil) « (MN (Portugal) « US West 


Bard Manufacturing Co. 
1914 Randolph Dr. 
Bryan, Ohio 43506 


|) f 
DUT CL 
‘swce ff 1914 419-636-1194 (Ask For Scott Bard) 
419-636-2640 FAX 
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Microwave Data Systems 


Provides Point-to-Point Radios 
and 
Project Engineering/Systems Integration Services 


Complete Turnkey Communication Systems 


* 1,5 GHz E1 Radio 
¢ SST1/E1 2.4 GHz Radio 
¢ MDS 450D/950D Tabletop Radio 
« MDS 460D/960D Hot-Standby Radio 
* MDS MX.2000 Multiplexer 
* Licensing Coordination and 
Path Studies 
¢ System integration and Testing 
* Field Installation and 
Commissioning 
aks with up to 70 voice/data 


Microwave Data Systems « 175 Science Parkway + Rochester, New York 14620 
Sales & Customer Support: (716) 242-9600 FAX-~All Services: (716) 242-9620 
E-mail; sales@mdsroc.com World Wide Web: http//www.mdsroc.com/ 


MICROWAVE 
CALIFORNIA 

DATA 
MICROWAVE } cysTems 
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New products 


Unit reworks large components on multilayer boards 


The Flo-Master 
from A.P.E, (Au- 
tomated Prod- 
ucts Equipment) 
has been designed 
to complement the 
A.P.E. Chipmaster 
ball grid array 
(BGA) system in 
handling and sup- 
porting larger 
work areas and to 
provide pre-heat to 
prevent potent- 
ial warping of 
these larger and of- 
ten lower profile 
board types. The 
technology of the Chipmaster has been adopted in the design of 
the Flo-Master, providing a 1,200W heat source and reducing 
the necessary operating temperature, The Flo-Master administers 
the necessary calorific energy for component and board mass 
absorption to remove and to replace components. The larger board 
holder will accommodate boards up to 24" by 30", and the bottom 
heater will bring the area to be reworked to a constant noncritical 
temperature, by a digital integrated controller (DIC). 
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Instant LTR*®, DCS, CTCSS, DIMF Decoding 


Communications Decoper Unrr 


es 2 G Connect Systems Inc 


® Connect Systems Inc. 
2259 Portola Rd 


Ventura CA, 93003 


Bach esse 


CTCSS 
pcs 
DIMF 
POWER 
MODEL CD-— 2 


CSI 5 a registerec tracamark of Connect Systems inc LTR is registered trademars of EF Jonnson Co 


Phone (805) 642-7184 
FAX (805) 642-7271 


Connect these handy decoders to your scanner or service monitor 
for convenient automatic readout of subaudible codes on the 
channel being monitored. 1000's in use worldwide! 


Model CD-2 Displays cTcss, pcs 
and DTMF codes which are also 
exported on rear RS-232 port. Optional 
CD-2P application program lets you 
see decoded data, time and hits, 
usage graphs and more on your 
computer. 


ix Model LT-2 displays LTR" User ID, 

= repeater number and DTMF which are 
also exported on rear panel RS-232 
port. Optional LT-2P application pro- 
gram shows all repeater activity for 
users homed on repeater being moni- 
tored, usage graphs and more. LT-2 
looks similar to CD-2 pictured. 


Please call Ray Dashner today 


Toll Free (800) 545-1349 


Email sales @connectsystems.com 
Internet www.connectsystems.com 
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UHF 40W mobile radio operates in three modes 


The 9840-2 
UHF mobile ra- 
dio from E.F. 
Johnson operates 
in LTR trunking, 
conventional or 
talk-around 
modes. and deliv- 
ers as many as 
40W of RF power 
with 25kHz or 
12,5kHz narrowband operation. The 9840-2 features a large, 
bright display, knob controls, programmable function keys 
and a front-firing speaker. 
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Hoisting grip speeds coaxial cable installation 


Andrew’s support and hoisting grip for its Heliax coaxial 
cable promotes rapid and safe cable installation, A clamp at- 
taches to the bottom of the grip. The clamp is then crimped with 
a specially designed crimping tool. The efficiency of the clamp 
allows the grip to be used as a support mechanism as well as a 
hoisting device. Once the cable is in position and the grip handle 
is fastened to a tower member, the hoist line can be removed. 
The hoisting grip kit comes with a support clamp. A special 
crimp tool and additional clamps are available separately. 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


e 2-Channel Operation 
* Multi Format 
* Programmable Monitor 


with Priority Scan Feature 


* Auto Reset, Visual and 
Audio Battery Low 
Indicator 
¢ Vibrator Option 
¢ Full Line of 
Accessories 
¢ VHF and UHF 
Models 
Unit shown in 
Optional Rapid ORDER TOLL FREE: 
adi 1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 « Fax: (816) 472-0959 
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Visit us at WCE, Booth #373 


SMR SYSTEM OWNERS/ LICENSEES... 


MEET CONSTRUCTION DEADLINES 
ON YOUR 800 & 220 MHZ SYSTEMS 


A QUICK START 
TO QUICK PROFITS 


QUICK START MODULE 

Model #1001Q - One Repeater 

Transmit up to Five Frequencies 
and 5 Call Signs 


EXPANSION MODULE 
Model #1001E 
Allows Linking of up to Four Modules 
20 Frequencies, 20 Call Signs - 
Same Repeater 


Save On: 


Construction ** Site Rent © Installation & Maintenance 


®@ Move Repvaters From Light Demand Areas to Heavy Demand Areas 


fi Communications 


SALES CUSTOMER SERVICE 
2826 Via Florentine TECHNICAL st ig 
4312 Brooktree Lanc 
Henderson, Nevada 89014 )17 Brockwes Lane 
Phone 1(500) 442-3767 Phone (972) 250-4042 
Fax (602) 944-3466 Fax (972) 250-3141 
PATENT PENDING 
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Rack Mount 
Power Systems 


DuraComny 


Half Rack Size 
6 '/: Lbs, 


RM-3012 


6 N+1 ” 
REDUNDANCY 


NEVER AGAIN BE OFF THE AIR 
DUE TO POWER SUPPLY FAILURE 

New DuraComm rack supplies have state-of-the-art load 
sharing modules. If one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 50, 75, 100 AMP models with 
12, 24,48 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit EIA racks. Electronic 
and fused - double output protection. Black powder coat finish. 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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New products 


Cable kit contains versatile and flexible cable assemblies 


RF Connectors’ Unicable kit allows 
the user to mix and match any combina- 
tion of connectors or adapters to the ends 
of a 48" cable assembly. Covered in a 
soft, PVC matte blue jacket with match- 
ing blue, molded strain reliefs, these cable 
assemblies are flexible and casy to 
handle. This extra-flexible RF-58A/U- 


ing (tinned copper braid over aluminum 
foil) is 48" long. Unidapt universal con- 
nectors at each end feature machined 
brass, silver-plated bodies, gold-plated 
contacts and Teflon dielectric insulators. 
The frequency range is de 50 to IGHz; 
impedance: 500: insertion loss: <.2dB: 
and VSWR max 1.2:1 (de to 1.5GHz). 


type 500 cable with 95% double shield- Circle (363) on Fast Fact Card 


Digital ANI. Their number's up. 


Caller 


New Micro-size ID-3300 


Caller ID will end the stuck mikes and stop 
the horseplay. ID-3300 has ID, time-out 
timer, and emergency. Fits inside smallest 
portable. Fleet price $75 ea. 800-521-2203. 


[ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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The ULTIMATE 
voronyrenosor PROTECTION... 


ard ecards of LEATHERSMITH’s cases Rich, full-grained 
leather cases for 


for two-way radio equipment. 
the latest models 
In stock now! 


LOGO IMPRINTS 
IW CHOICE OF 
COLORS 


LEATHERSMITH’s specially-developed, steer 
hide leather cases are expertly designed by Penn- 
sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 
polished steel and sturdy molded nylon. 


Your choice of covers is Inciuded In our jow,low 
prices. 


“Delivered on time ALL the time!’’ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


CRAITE 417 Frystown Rd. 
HERS: aaa Myerstown, PA 17067 
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CDMA repeater extends coverage 
for in-building applications 


Allen Telecom Group’s EAC-800 
CDMA repeater provides service in prob- 
lematic coverage areas, such as tunnels, 
arenas, convention centers, airports and 
parking garages. It also improves cover- 
age in larger buildings, such as hospi- 
tals, apartments and office towers, The 
EAC-800 is a digital repeater that picks 
up the downlink signal from an existing 
CDMA base station, amplifies it and re- 
transmits it to the desired area of cover- 
age. Simultaneously, the repeater 
receives uplink signals from the handset, 
amplifies them and passes them on to the 
base station receiver over the same link, 
In effect. the repeater decreases the 
propagation path loss to the handset 
while keeping the signal contents and 
waveform intact. 
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Monitor fights paging traffic 
overload, flags probable abuse 


Real Time Strategies (RTS) has added 
the Load Sentry to the Advantage family 
of radio paging infrastructure products. 
Available as a plug-in enhancement to any 
RTS Advantage product. or in a self- 
standing messaging gateway—permitling 
access from all types of services—Load 
Sentry monitors incoming traffic to guard 
against traffic overload and system abuses, 
by identifying and controlling the follow- 
ing: traffic trends and abrupt changes in 
calling patterns, messages of excessive 
length, an unusual number of messages 
entered from any source and an unusual 
number of messages sent to any subscriber. 
Load Sentry’s configurable parameters al- 
low system managers to define normal 
traffic in both peak and off-peak times 
Traffic found to violate these established 
norms can be flagged for administrator in- 
tervention, trickled out to prevent instanta- 
neous overload, segmented into multiple 
transmissions and deferred until off-peak 
periods, 
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VHF SCADA transceiver simplifies 
remote data acquisition 


The SkyLine-RTU from RF Neulink is 
a supervisory control and data acquisition 
device. Each RTU is a fully integrated 
subsystem that includes a VHF radio 
transceiver, RS-232 modem interface and 
a digital/analog, VO board, in a 
3"X3"X2.5" stainless-steel enclosure. The 
standard device provides for eight opto- 
isolated digital inputs and outputs and two 
analog-to-digital converter terminals. As 
many as eight [/O modules can be 
stacked. providing a combination of as 
many as 64 digital [/O and 16 A/D termi- 
nals. Optional RTU modules available 
with eight-channel I/O for current. an 
analog 1/O module with 12-bit resolution 
and two channels in and out, and four- 
and s$ix-channel relay output ports. 
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Direction finder tracks cellular 
phones with graphic map display 


The Locator MDF mapping direction 
finder from Communications Test In- 
struments (CTI) features a real-time dis- 
play of the wacking vehicle and bearings 
to a target cellular phone superimposed 
on a moving map display. Map detail is 
presented in a North-up format and is 
shown to the street Jevel for all areas of 
the United States, Cell sites and other 
pertinent information may be entered and 
customized by the user, The Locator MDF 
is designed for use in a mobile environ- 
ment. The most frequently used functions 
are accessed by hot-keys. The user can 
quickly and easily locate cellular phones 
using the graphic map display. The 
AutoTrack feature maintains the tracking 
vehicle position and bearing within the 
current display window. The Locator 
MDF is compatible with the Locator XP 
Plus System and can also be used with 
other competitive cellular intercept 
systems. 
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Pager offers long battery life, variety of melodies and colors 


The Cobalt Flex protocol pager from 
Philips Consumer Communications 
(PCC) is a fully featured numeric unit 
with a large. top-mount display. Cobalt 
offers a long battery life (25 weeks on a 
single AAA battery) and a light weight of 
two ounces for this type of pager. The 
choice of nine tones or melodies and five 
colors makes il easy to personalize. Co- 


balt features alarm and message time- 
stamping, a voice-mail icon and a 12-digil 
display, The pager also can store as many 
as 32 messages with a maximum message 
length of 20 digits each. With three easy- 
to-use buttons, Cobalt has been stream- 
lined to make it more intuitive and 
user-friendly. 
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750) 545- 1150 


TAD Radio of Canada Inc. 


3101 - 29 Ave., Veron, B.C. VIT 1Z2 Fax (250)542-8538 E-Mail:tadradio@junction.net 
S 164 Washington Ste E, Spokane Wa 99204 Ph(509)456-5885 Fax(509)456- -5886 


hk 


Also visit us at Canadian Wireless, Booth #201 
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WHAKECvN 


GUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 
* Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


WEANEOIM 


SROOUCTS, AN 
PO.BOX 21145 * WACO, TEXAS 76702 
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New products 


Lightweight vibration headsets protect hearing from ambient noise 


Lightweight vi- 
bration headsets 
from CeoTronics 
replace traditional 
high-noise — ear- 
muffs. which can be 
hot, unhygienic and 
generally uncom- 
fortable to wear in 
many industrial en- 
vironments. Light- 
weight vibration 


Visit us at IWCE, Booth #631 


headsets use a small telecommunications- 
type headband with a noise-canceling elec- 
tret microphone. The headband is designed 
with a special earloop that is used in com- 
bination with noise-attenualing foam ear- 
plugs for hearing protection. A vibration 
“speaker” vibrates radio audio directly into 
the user’s head via the earloop for clear 
reception. The headset has radio interfaces 
available for more than 300 international 
makes and models. 
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A member of Bird Technologies Group 


8625 Industrial Pkwy - Angola, NY 14006 - Ph: (716) 549-4700 / FAX (716) 549-4772 - e-mail: sales@txrx.com 
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Installation kits allow operators 
to remove indoor coverage nulls 


Two null kits from Andrew contain all 
the necessary components for improving 
indoor cellular coverage. These installa- 
tion kits allow cellular operators to elimi- 
nate nulls in inside areas such as kiosks, 
restaurants, offices and parking areas. The 
kits contain all the antennas, amplifiers, 
cables and mounting hardware needed to 
extend coverage to specific indoor areas. 
Kits are available in two versions: the 
Kiosk Null Kit extends RF coverage into 
small areas within shopping centers, mall 
locations or office buildings, and “kiosk- 
type” shielded locations such as guard 
booths, security personnel shelters and 
industrial process control rooms, The 
Moderate Building Null Kit expands RF 
coverage in larger areas such as restau- 
rants, small warehouses and offices. 
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Paging filter series protects single- 
or multi-channel transmitters 


PolyPhaser has engineered a paging 
filler scries to protect single- or multi- 
channel transmitters in the 
890MHz-980MHz bandwidth. The pag- 
ing filter series contains no gas tube and 
is available in multiple connector con- 
figurations. The devices are dce-blocked 
to provide maximum equipment protec- 
tion. PolyPhaser’s model IS-PFSOHN is 
rated at 750W single channel with a 
VSWR of =0.1dB over the frequency 
range, Throughput energy is ]OpJ at 
8/208 waveform. 
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~. VoCom’s RF Power 
Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 


VoCom Products Company, L.L.C. 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 
FAX: 708-924-9078 


Visit us at IWCE, Booth #249 


May 1997 


e VHF Low Band 
¢ VHF High Band 
e UHF Low Band 
¢ 800 MHz 
e 900 MHz 


150 & 300 Watts 

25, 50, 100, 180, 300 & 500 Watts 
25, 50. 100, 200 & 350 Watts 

40. 75 & 140 Watts 

35, 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


© FCC Type accepted 
* Limited 5 year warranty 


* Tuned to your specific input drive (100 mWatts & up) and 


frequency 


¢ Protected for SWR, Temperature and Overdrive 
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Weather radio transmits severe weather alerts to two-way radio system 


Thunder Eagle’s Weather Eagle 300 is 
a NOAA weather radio (NWR) scanner, 
recorder and communication system inter- 
face. The radio selects the strongest of 
seven NWR channels having audio using 
patented Smartscan technology. It digitally 
records and date- and time-stamps 90- 
second severe weather warnings into the 
Weather Eagle receiver. Severe weather 
alerts are automatically transmitted on a 


Mobile data terminal supports GPS, 


CES Wireless Technologies’ Tracker 
family of mobile data terminals features in- 
telligent messaging capabilities with auto- 
matic vehicle location that works with an 
existing mobile radio system. The Tracker 
features an integral modem for direct radio 
interface. The units are enclosed in a rug- 
ged enclosure and sealed to protect from 
dust and the harsh environment that these 
devices are normally installed in. Two 
models are currently offered: The Tracker 
I] is an advanced status reporter; the Tracker 
Il] has additional programmable keys and 
an LCD, Both models support GPS, credit 


7) 


up to 99, and a ten character channel 


channel up and down, monitor, scan and privacy. All parallel remotes 
and the radio are updated simultaneously any time a change takes 


place. 


Systems also available for Motorola, 
Midland and Johnson radios. 


Features 


®Simple installation - No soldering, cutting or crimping. 
eProvides remote channel indication. 
Programmable ten character name per channel. 
Programming done via front panel. 

eNo special cables or PC required. 


Remote Control for your Kenwood Radio 


The Alpha series MCR/TSR remotes and MCP/TSP series termination 
panels allows you to remote control your Kenwood conventional or 
trunking radio over any two wire voice grade circuit. 


The Alpha series remote provides an LCD readout for channel number, 


1186 Commerce Drive « Richardson, TX 75081 
(972) 437-5320 (B00) 869-9128eFax (972) 437-5360 


two-way radio system without interfering 
with communication in progress, The 
Weather Eagle gives DTIMF remote con- 
trol access to last warning and live weather 
over a two-way radio system and through 
a telephone system, It automatically sets 
off a pager and places severe weather 
warnings on a telephone and voice mail, It 
has a standard 19" rack mount. 
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credit card readers 


card readers, bar code scanners, printers and 
engine management interfaces. All trans- 
missions are automatic using the CES 
Quadtec process that automatically takes 
control of the radio to properly determine 
when the channel is available, send the 
message and receive the acknowledgment. 
It retries if the data is not properly received. 
If the vehicle is out of the coverage area. the 
Tracker automatically stores the message in 
memory until the vehicle is back within the 
radio coverage area. No driver action is 
required. 
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TK630 
TK730 
TK830 
TK930/931 
TK840 
TK940/941 
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name. Controls also include 
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PolyPhaser 
Corporation 


PotyPuaser CORPORATION HEADQUARTERS 1s 
LocaTeo. im THE CaRsom VALLEY 


estled in the Carson Valley and just min- 

utes from Lake Tahoe, PolyPhaser 

Corporation and its 140 employees are 

headquartered in Minden, Nevada. The 

company is dedicated to providing light- 
ning/electromagnetic pulse protection and 
grounding solutions for the communications 
industry. Founded in 1979 by Roger and Gayle 
Block, PolyPhaser designs and manufactures 
more than 2,500 models of coax, power and 
twisted pair protectors from within a 53,000 
square foot state-of-the-art facility. 

PolyPhaser custom designs products to 
meet customer needs in a variety of fields, 
including cellular, paging, broadcast, wireless, 
mobile communications, military, PCS, GPS, 
9-1-1 sites, ham radio and power companies. 
Custom protectors are routinely designed, test- 
ed and produced, and often become part of 
PolyPhaser's future catalogs. 

Among PolyPhaser's lightning protection 
products are coax entrance panels, cellular 
protectors, in-line power mains, global posi- 
tioning system coaxial protectors, shunt-type 
power mains, rack panel protectors, educa- 
tional material, LAN/data line protection, cus- 
tom products, grounding components and 
power-supply protectors. 

To further safeguard a client's communt- 
cations equipment, PolyPhaser offers complete 
technical support, testing, training, consulting 
and a web site at http://www.polyphaser.com. 

A current seminar PolyPhaser is offering 
consists of three eight-hour days. The first day 
addresses lightning and grounding fundamen- 
tals; day two discusses grounding theory, appli- 
cations, methods and products; and day three 
delves into grounding case histories and offers 
hands-on learning activities. 

When Lightning Strikes .. . Count on a 
PolyPhaser®. a 


PolyPhaser 


CORPORATION 

2225 Park Place * Minden, NV 89423 

(702) 782-2511 ¢ Fax (702) 782-4476 
E-Mail: info@polyphaser.com 
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The new 


ULTRA-COM 
NT 


Windows 
NT-Based 


Radio sional sl 


Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 
Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 
13309 Saticoy St. 

No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 


Visit us at IWCE, Booth #739 
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New products 


Lamp alarm relay meets most obstruction lighting requirements 


The SCR630T from SSAC is a univer- 
sal electronic lamp alarm relay used 
to sense a lamp failure on radio and 
TV towers and other tall structures. One 
unit can be adjusted to meet most 
obstruction lighting requirements. The 
SCR630T will detect the loss of one lamp 
out of one, two, three or four lamps. As 
many as four 500W flashing beacons or 
as many as four 100W (116W) side 
lamps can be monitored with one unit, 
Selection of the number of lamps, 
wattage and their vollages are made via 
six switches on the unit. The 
SCR630T’s toroidal transformer con- 
stantly monitors the current flowing in 
the lamps’ wiring. When the current 
drops because of a lamp failure, the 


SCR630T's LED lights and its output 
transfers. A trip delay is included to pre- 
vent nuisance tripping. 
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Switching regulated converter designed for use on construction equipment 


Translectic’s Service-Mate switching 
regulated converters (SM2412) are heavy- 
duty de-to-de converters with extended in- 
put ranges. They are designed for use on 
24V. 36V and 48¥V construction equipment 
or lift trucks that use standard 12V lights, 
radios, cellular phones, two-way radios and 


The complete digital 


computers. The converters are weather- 
proof, vibration-resistant and thermal pro- 
tected. The SM2412-25 features chaos 
shutdown, 25A continuous output current, 
undervoltage lockout and minimum and 
maximum input logical shutdown. 
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solution for your PCS 


or Cellular needs. 


~ THE BVS FAMILY OF... 
Class A Transmitters 


Pure spectrum Class A power amplifier 
® Weighs 25 pounds 


FCC Type | 
Accented 


2 Internal modulators for all popular , 


_ TDMA formats (optional) 
* Available from stock 


* 5 pounds, self contained, hand-held 
battery powered signal meter 
* Exceptional sensitivity, + 1 dB 


accuracy 


* High selectivity 
. Internal navigation via 8 channel 
"GPS receiver 
* Data is stored on a PCMCIA card for 
post processing 
_® Operates from 12 volts or from internal 
_~ NiCad battery, 110 or 220 VAC auto 
BWEDUTD transformer or car lighter 
e from stock 


* Availabl 


The Champ and BVS Transmitters are just a few of many 
exceptional design solutions from Berkeley Varitronics. 


Calf us today for more information: 


(908) 548-3737 / Fax: (908) 548-3404 
Internet: http:/Awww.bvsystems.com 
E-mail: info@ bysystems.com 


FREQUENCIES 
AVAILABLE: 
«PCS ” 
* CELLULAR | 
*PAGING | 
*IVDS 
“LMR 
*ISM 
* AMPS 
* ETACS 


BERKELEY 
VARITRONICS 
SYSTEMS 
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Towertop amplifier features a low-noise figure 


The ATM192012 towertop amplifier 
from Celwave provides extended base 
station coverage by reducing the overall 
system noise figure. The use of the ampli- 
fier can potentially reduce the required 
number of sites by as much as 40%, de- 
pending on site noise and cable run 
lengths, The Celwave towertop amplifier 
features a low-noise figure of 1.8dB for 
improved receiver performance. Because 
the uplink signal is improved, portable 
battery talk time can be extended as well. 
The unit's compact size makes it easy to 
conceal behind the antenna and to blend into the surroundings. 
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Speaker microphone offers weatherproof operation 

TwitCo is distributing ParMarLow Labs’ 
model SM-1]120 speaker microphone for 
Uniden radio. The mic provides lightweight, 
rugged and weatherproof service for Uniden 
models SPH, SPU and SPS. ParMarLow Labs 
speaker microphones feature audio accessory 
jacks and rotating clothing clips. 
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GSM mobile tester series offers tester for every phone 


Wavetek’s 4100 series of global system for mobile commu- 
nications (GSM) phone testers offers the right tester for every 
cellular phone system in accordance with GSM specifications. 
Models in the series have a compact design. Each tester is fitted 
with VLSI chipsets and digital signal processors. Menu-driven 
user guidance, an uncluttered keypad and an integrated help 
function simplify testing for applications such us point-of-sale. 
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Cabinet line provides insulated space for installation 


Enviro-Build- 
ings has added an 
insulated cabinet 
line to its existing 
line of communi- 
cation shelters. 
Enviro’s new cabi- 
nets bring with 
them the features 
of the existing line 
of buildings such 
as cam-action locks, modular panels and three-inch or four-inch 
structural foam insulation sandwiched between sheets of 26- 
gauge and 20-gauge painted galvanized steel. In addition. the 
new units come in varying cabinet sizes and can be ordered to 
the customer's specific request. The new cabinets come stan- 
dard with two sets of double access doors, one on each side of 
the unit to allow for easy access for service and modification of 
equipment in the field. The units come with HVAC systems, or 
the HVAC system may be supplied and installed by the cus- 
tomer in the field. The cabinets can be assembled and shipped 
with the electronic equipment and batteries installed or as- 
sembled on site in a minimal amount of time. 

1) 
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The Model NC802 is a 
| Miniature inversion 

| Scrambler designed to 
provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 

NORFAX DOC.# 5755 


For Detailed specifications calf our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


| (\Pvoncomm: 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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The on time, 
on budget 
tower specialists 


* Custom Fabrication Facility 
* Complete Turnkey Operation 
¢ Site Preparation 

* Foundations, Tower, Antenna 
° Wave Guide Installations 

¢ Guymast Analysis 


Tryion : 
Manufacturing 
Co. 


P.O. Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 
Fax: (519) 669-8912 
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How To Tell If Your Base Station = 
Needs A Newmar Power: Pac... 


Brochure highlights power meters 


Pull the Plu Boonton Electronics’ color brochure outlines high- 
g. performance power meters. The six-page brochure provides 
bnolt rr complete specifications and applications of Boonton Electron- 
wi Rivigy Sempra rome ivr nha arent ics’ model 4230, as well as highlights of the model 4220 and 
have an interruption in model 4300 power meters and model 4500 digital sampling 
AC power, you need the power analyzer. The model 4230 performs high-speed measure- 
NEWMAR Power-Pac. It’s . ments and features a wide 90dB dynamic range, as shown 
a 20 amp power supply through text, photography and graphics. Integration into ATE 
with a built-in back-up battery which acts as an production testing applications is also outlined. 
uninterruptible DC supply when AC power is down. Circle (451) on Fast Fact Card 
The Power-Pac's sealed deep cycle 7 amp/hour battery is . 
normally floated at full charge by the supply. If AC Catalog offers debugging tools 3 
power is interrupted, the battery automatically takes Hewlett Packard's new 24-page catalog highlights proto- 
over powering the radio. This assures your type debugging tools. The HP Digital Design and Debug cata- 
communication system is up when it is needed most- log. aimed at software and hardware engineers, firmware de- 
during a power outage. signers and systems integrators. covers HP logic analyzers. 
emulators, processor probes, mixed-signal oscilloscopes and 
Power-Pac, when operating on battery back-up can PCI-bus verification tools. 
power ct 25 watt radio for up to two hours, based on a Circle (452) on Fast Fact Card 


20% tx/rx duty cycle. Indicators on the front panel alert 
the operator to system status. 
Guide describes telemetry monitoring systems 


Get your base station ready for the next power outage - The /997 Resource Guide, from DPS, includes a description 


Use at Power-Pac of each DPS product, with an overview section at the front. The 
( 4 va any? ; section provides a quick look at network monitoring and shows 
"| AN ) l Phone: (800) 854-3906 examples of how DPS products such as alarm system masters 

= w Fax: (714) 957-1621 and remotes, modular alarm systems, remote access worksta- 


RELIABILITY BEYOND COMPARE: tions and test sets, can be used to satisfy a variety of applica- 
tions. The 47-page catalog includes two postage-free response 
cards for requesting further product information. 
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Brochure features RF coaxial connectors 

A brochure that features a full range of standard and custom 
RF coaxial connectors and cable assemblies for RF power, 
wireless, digital RF. test and manufacturing applications is 
offered by Tru-Connector. The “RF Coaxial Connectors” bro- 
chure features photographs and descriptions of 7/16 series con- 
nectors including plugs, jacks, receptacles, combinations and 
adapters: quick-disconnect types corresponding to LC, C, SC, 
BNC and TNC connectors: and SQ “super quick” quick-change 
connectors for high-power applications. Other quick-change RF 
connectors with a consistent QC end for use with high-power 
testing and monitoring equipment are included in the |2-page 


ServicePlus Series 2W from ServicePlus Series 2W.., The most 
ServiceWare is quite simply the most exceptional value in Service Center color brochure, 
comprehensive and affordable Service information systems — no matter how Circle (454) on Fast Fact Card 
Information System (SIS) available tor you look at it. 

Repair Centers, , . . 

The first 32-bit Windows NT/9S SIS, : Research reports on status of wireless location services 
Series 2W is a highly integrated, ServicePlus New primary market research is available from Strategis 
modular solution that sets a new Series 2W sUmites Group, formerly MTA-EMCI, concerning the demands for 
benchmark for price/perlormance Four-User System Offa, wireless location services. Wireless Location Services: 1997 
and usability. $3900 reports on the demand for location-based information services 

Its outstanding range of robust Offer Expires June 30, 1997 among consumers and business professionals, applications 


features include: unlimited senal 


sought by wireless users and non-users alike and how much 
numbers per work order; a fully 


integrated database for sacking: pasts Call, fax or visit our wireless communications users are willing to pay for location- 
and equipment; multiple pricing — Website today based information services. According to the research, wire- 
models; knowledge-based less location services will see a surge of activity in 1997 and 
resolution statistics; and world class 1998 due to initiatives from location monitoring service (LMS) 
inventory and purchasing with Tel: 819-770-4000 licensees (902MHz-928MHz) and industry reaction to the 
RMA replacement and shipping | Fax: 819-770-1795 FCC’s E9-1-1] ruling, 


wes ithe bed iceWare 
control. Not to mention its highly | Seeperaton Circle (455) on Fast Fact Card oyi0§ 
intuitive user interface, 


www.serviceware 
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P eople 


Hamer Bocklund Rohde Bobetsky 


Changes at E.F. Johnson, Burnsville, MN: 

Fredrick G. Hamer, vice president of sales, advances to 
vice president of both sales and marketing. 

Scott R. Bocklund, vice president, finance and chief finan- 
cial officer, moves up to president. 


Tom Wineland, vice president of Kenwood Communica- 
lions, Long Beach, CA, advances to president. 


Monty Rohde, engineering manager at Centurion Interna- 
tional, Lincoln, NE, becomes plant manager of the battery 
division. 


John Bobetsky departs Dome and Margolin, New York, as 
vice president of commercial sales and marketing to join [FR 
Systems, Wichita, KS, as director of business development, 
lest and measurement products. 


Promotions at Ardis, Lincolnshire, [L: 

Mark Baker, senior staff accountant and controller, moves 
up to chief financial officer, 

Michael McGee, director of client services, advances to 
vice president, marketing and client services. 

Michael Woodruff, director of technology and operations, 
advances to vice president, technology and operations. 


Changes at RF Industries, San Diego. CA: 

Arthur Ekroos leaves Saber Equipment, Fairfield, CT. to 
join RF Neulink as director of marketing and sales. 

Richard LaFay, vice president of product development, 
advances to president of the RF Connectors division. 


Larry Whelan departs Wonderware as vice president of 
international operations to join Subscriber Computing, Irvine, 
CA, as vice president of sales and marketing. 


D. Lynn Mercer, product engineering director for Lucent 
Technologies’ Columbus, OH, manufacturing plant, moves up 
to vice president of product realization, Mount Olive, NJ. 


Gailand Childs, owner and operator of Childs Corp.. the 
antenna distribution business that he started in 1977, died Feb. 
15, 1997. He was 66. Elin Childs takes over as president, 
Robert Childs as vice president of manufacturing and Bruce 
Childs as vice president of sales. 


Dennis Craig departs Motorola, Schaumberg, IL, as manu- 
facturing operations manager, component products group, to 
join Tlincis Superconductor, Mount Prospect, IL. as vice presi- 
dent of manufacturing. 


TX RX Systems, Angola, NY, appoints Jack and Marilyn 
Manon of Manon Engineering, Kirkland, WA. as its North- 
west manufacturer representatives. i, 


WELCOME TO DINET'S WORLD 
OF VEHICLE FLEET 
MANAGEMENT 


Mobile Data Terminals with optional: 


* GPS vehicle location 
receivers 

* Credit/Bar Code 
Readers 

¢ Vehicle Printers 


Vehicle dispatching software 
from $5000 


GPS mapping software from 
$7500 


Distributed Networks, Inc. 
Oceanside, CA 92056 
(619) 724-5355 * FAX (619) 724-6209 
*Web Site: http//www.dinetdata.com 
TOLL FREE (888) 345-2433 
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The Newesf# Technology in 
Wireless Mobile Computing 


Bringing Public 
Safety Into The 
21st Century 


The METROPLEX wireless 
computer network features 
total system integration 
with expansion capabili- 
fies. It is the most com- 
plete state of the art 
equipment available. 


When you Need More Than Just the Facts! 


Call for more information: 


1-800-328-2626 
1-800-DATAMAN 


METReEPL 


Metroplex Mobile Data, Inc. 
1640 W, Oakland Park Blvd. Suite 300, 
Ft. Lauderdale, FL 33311 
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CANADIAN MARCONI COMPANY 


Tel: (613) 592-7440 ° Email: asp @kan.marconi.ca 
Fax: (613) 592-7434 Web Site: www.marconi.ca 
1-888-262-2032 (1-888-CMA-2032) 


"Providing innovative solutions to Interference Problems" 
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3dB gain ... only 5/8" high 


@ Eliminate damage from car Ml Wireless data, radio 
washes, bridges, garage doors _ telemetry, spread spectrum 
and tree branches. applications. 


@ UHF, Cellular and SMV @ Inconspicuous, less prone 
Trunking Frequencies to theft and yandalism in 
public places, 


National Sales Office (919) 403-8598 


Distributed throughout North America by; AF CommSupply, CMC, Comark, 


C.O.PS., Electro-Comm, Hutton, Hutton Canada, Marketronics, Motorola APD, 


Northwest Communications, Pulstar, Talley and Tessco. 


LoPro® is a trademark of Northpoint Communication Products, Inc 
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Mobile Raclio 


Technical rtommaton ‘or paging SMA and prveie mreiess networks 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Darren Sextro, Publisher 

Susan Jones, Senior Advertising Production Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Marcia Young, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and Communica- 
tions, Intertec Presentations Division 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 

Mercy Contreras, Publisher, 303-220-4245 
5660 Greenwood Plaza Bivd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 

Joyce —_— Bollegar 913-967-1840, East region 
(including Eastern Canada) 

Fax: 913-967-1901 

Michele Greer, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representative, 913-967- 
1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg. West region (inchiding Alaska. Hawai and West- 
ern Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, /ntemationai 
P.O. Box 250 

Banbury, Oxon, OX16 8YJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 


rofessional services 


Hayes, Seay, Mattern and Mattern 
CTA Division 


PLANNING AND DESIGN: 

* 2-Way Radio 

«MW & F/O 

= CAD/MDT/AVL/Paging 


PLUS: 

+ Complete A&E Servicos 
= Bidgs, Towers, Pwr Sys 
* Structural Engineering 


Bus.. (804) 230-0208) 
FAX: 8041 234-4221 


P.O) Box ds7e 
Lynchburg. Virginia 24502 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
= $48.00 br? hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301_ 
=e 
502-683-0936 = <2 | 


TECHNICAL 
SERVICE, INC, 
121 Crowell Lane * Lynchburg, VA 24502 
Po GE Portable Radio Service Depot 
36) Factory Approved Nationwide 
. y 
FACTORY TRAINED 


* Current Product Lines 
*Voice Guard Certified 

TECHNICIANS 
FOR QUALITY SERVICE 


* Public Service Trunking 
804) 239-3049 


* Surface Mount Technology 


FCC LICENSING SERVICES 


Call today (800) 284-1840 

for a FREE quote for all of 

your FCC Licensing Needs 
Years of Experience 


(318) 232-9610 * (800) 284-1840 
FAX (318) 232-2270 
3014 Cameron Street, Lafayette, LA 


913-967-1861 

Fax: 913-967-1735 

Mail: 9800 Metcalf Ave. 
Michele Creer Overland Park, KS 66212 


Classified Aclvertising Manager 


Category Index 
Accessories 
Business Opportunities .. 
Computer Software .. 
Employment 
Equipment For Sale 
Equipmenc Wanted . 
Internet Services ..... 
Manutacturer’s Reps . 
Pager Repairs .. 


Rentals. 

Repair Services . 

Services ce 

‘Tower Services 

Tower Site Equipment - pg. 102 
Tower Space - 118-119 


MTIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive. Suite 350 
Irving. Texas 75038 
972/580-1911 * Fax: 972/580-0641 


THE PORTABLE DEPOT. 


KEEPING AMERICA COMMUNICATING THOM COAST TO COAST" 


@ 


* FACTORY TRAINED TECHNICIANS » 
¢ SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE » 
« EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS 
Route 2, Box 338C © Lynchburg VA 24501 
ERICSSON = 804-237-3427 


” 


Professional 
Consulting services 


Engineering the Wireless Spectrum 
since 1978 


MTVROTT 


COMMUNICATIONS GROUP 


RF Radiation 
Measurement/Compli 
Call for additional services! 
972/580-1911 
Fax: 972/580-0641 
TrottGroup @ aol.com 


Seuscas 
360.377.5884 


+ Specializing in Public Safely Communications 
+ Radio System Design Evaluations and Upgraces 
+ Needs Assessment and Analysis 

+ Communication Center Layout 

+ Microwave System Design 

+ Organization Design and Evaluation 

+ Project Management 


e-mail adclress FAX: (360) 377-6144 
607 S. Charleston Avenue + Bremerton, WA 98312-4507 


Mobile Radio Systems 
Celiular and PCS Networks 
Vehicle Location Systems 
Mobile Data Systems 
Basic and Enhanced 9-1-1 
Computer Aided Dispatch 
Telephone Networks 


Addressing/Mapping 
Feasibility Studies 

PSAP Design 

Procedures and Training 
Facilities Management 
Facilities Design 

Electrical & HVAC Systems 


1-800-247-4796 


RCC Consultants, Inc. 
10 Woodbridge Center Drive, Woodbridge, NU 07095 
Offices Nationwide and International 


Circle (150) on Fast Fact Card 


PLANNING, DESIGN, AND IMPLEMENTATION 
OF TELECOMMUNICATIONS SYSTEMS 


“LCC 


Formerly RAM Communications Consultants, Inc. 


Manufacturers’ reps 


POWER SALES COMPANY 


Manufacturers Representatives to the Wireless 
Communications Industry 


1305 E. Millbrook Rd., #C-32 
Raleigh, NC 27609 
http://www.powersalesco.com 
919-954-8522 © 888-262-8447 
Fax: 919-954-8605 


D H Marketing Compan 


Manufacturers Representatives for 
Wireless Communications Products 
A Pauc Denwatt - CARROLL HoutinGSworRTH COMPANY 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 [iz:-heeeare yeas) 


Business opportunities 


FOR SALE 


MOTOROLA 
Service Station/ 
Full-line Dealer 
Beautiful mountain 

town of Durango, CO 


970-385-4372 
(after 6:00 pm MST) 


= 


HAWAII CALLS 
Full Line Motorola Dealer 
14-year history, sites, cellular, paging 
Great Potential 
BUY/INVEST 
800-670-6195 


Make 
the 
Discovery 


Dispatch Centers 

Tower Site Specifications 
Ful. GIS Services 
Propagation 

Mapping 

Terrain Digitization 
Oalabase Design 


MRT 
Og ege 

¢ Classifieds 7 
@eeeeeeeoee 
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LMR 


Land Mobile Radio 
Resource Center 
wwvw.lmrcenter.com 


Land Mobile Radio Dealers and Servicers! 


Check out this new INTERNET web site 
designed especially for your business needs! 


+ LMA Business Service Resources 

+ LMR Business News & intormation 

* Technician and Sales Job Postings 

* Links fo Other LMA Web Resources 

» Directory of Dealer‘Servicer Web Sites 

* Send Us Your Job Posnngs and News items! 


Move up to a new address — 
On the INTERNET! 


Get an Internet Web Site at a Price 
You Can Afford! 


Start with a single home page or build a 
comprehensive, customized web site, 
Check ou! our low-priced packages on the 
Imerne! at wivw Imroenier.com 


Web Site Packages Start from $100 Set Up 
and §20/Month Server Rental Fee 


Call: (602) 460-1874 + FAX: (602) 460-1876 » E-Mail: Slteinto@Imrcenter.com 


www.|mrcenter.com 


Circle (151) on Fast Fact Card 


Employment 


COMMUNICATIONS 
TECHNICIAN Ill 
County of Kern California seeking ad- 
vanced journey-level technicain for posi- 
tion in Bakersfield, CA. Requires elec- 
tronic certification from 2-year college 
and current APCO or NABER certificate. 
Two years experience in electronic/mo- 
bile communications work preferred. Sal- 
ary $3,057-$3,732/mo. Open until filled. 


For further information/application, contact: 
Kern Co. Personnel Department 
1115 Truxtun Avenue 
Bakersfield, CA 93301 
(805)861-2195 * FAX: (805) 861-2034. 


TWO-WAY TECHNICIANS 

GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTOROLA 
EQUIPMENT. INCLUDING PAGERS. PORTABLES 
MOBILES. REPEATERS. BOTH CONVENTIONAL AND 
TRUNKING, NEW ANDO GLD. 
WORK INCLUDES: BENCH REPAIRS. FIELD REPAIRS, 
TOWER WORK. AND INSTALLING 
MUST BE FCC LICENSED. NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OA CALL: 

ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 

P.O. BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (520) 425-5870 


A 36-year-old yrowing MSS shop of central 
WYOMING looking or field technicians with at 
feast5 years experience in Motorola, GE and other 
brands mobiles/Repeater, Team environment und 
excellent benefits. 


Fax résumé to 307-473-2501 
or send to address below: 
ATTN: Service Manager 
Two Way Radio Service Inc. 
418 North Conwell * Casper, WY 82601 


TWO WAY RADIO TECH/SALES 


ELECTRONICS TECH 
Join the team of a rapidly growing 
Motorola MSS in sunny Jacksonville, Fla. 
3 years experience required in portable 
and mobile repair. Excellent health 
benefits, 401(k) and bonuses. 
Fax résumé to: (904) 783-2876 


40-year-old GROWING Multi-line Dealer with multiple facilities in 


Indiana, Kentucky and Arkansas has immediate need for Mobile 
& Portable Two-Way Technicians and Sales Staff with 2 or more 
years of experience on Motorola, G.E., Kenwood, Standard, LTR 


or similar equipment. FCC or NABER Certified. Full benefits, com- 


Wireless Opportunities 
MULTIPLE OPENINGS ! 


ENGINEERS 


and 


TECHNICIANS 


Autoplex 1000 Switch 
Series I, Series Il Cellsites 
MTSO, 5 ESS 


« Installations * Optimization * Maintenance 
@ 1 Year or More Assignments 


+ Paid Weekly 
+ Benefits, 401K available 


773.774.0001 


FAX: 773.774.5571 
6584 NW. Hwy Chicago, IL 60631 
email: FScontract@ aol.com 


Call or send resume to: : = 
FIRST es 


WIRELESS SYSTEMS 


SCI provides integrated solutions & on-going sup- 
port to the wireless and cellular marketplace, We 
currently have Domestic and International 
projects in the following areas: 


* Microwave = * Optimization/Tuning 

* PCS * GSM 

« RF Systems = * Autaplex 

* Propagation = ¢ Networking 

* Deployment * CDMA/TDMA 

* Domestic & Int'l Field/Customer Support 
* Switch/Software/Protocol Development 


For immediate Consideration, email or 
fax your resume to; 


S CT 4736 Main St., Suite 7 MRT 


Lisle, IL 60532 
Fax: 630/960-2993 
LOE E-mail: sci@interaccess.com 


We Reach More Prospects Than Any 
Other Industry Publication! 


Contact: Michele Greer 
Voice: 800-347-9375/91 3-967-1861 
Fax: (913) 967-1735 


Mobile Radio : 


petitive wages, incentive bonus package, excellent working con- 


& 


ditions and advancement opportunities. 
Send resume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 
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MANAGER— 
FIELD MAINTENANCE 
STAMFORD, CONN.-BASED 


Metromedia International Telecom- 
munications Inc. is a leader throughout 
Central Asia, Eastern Europe, China 
and emerging markets in the devel- 
opment and operation of wireless tele- 
communications including cable 
television, radio paging and wireless 
telephony. We are currently seeking a 
Manager of Field Maintenance for our 
paging engineering department. 


The qualified candidate should 
possess a BS degree in electronic 
engineering. Must have a minimum 
of 5 years engineering experience in 
state-of-the-art paging systems 
development and maintenance. 
Russian language skills a plus. Must 
be willing to travel to Eastern Europe 
and China. 


We offer competitive salary and compre- 
hensive benefits package. If interested 
please send cover letter and résumé 
along with salary requirements to: 
METROMEDIA INTERNATIONAL 
TELECOMMUNICATIONS INC. 
Attn: ST-CS 
333 Ludlow Street 
Stamford, CT 06902 
or FAX to: 203-316-8427 
EOE/AA 


COMMUNICATION 
TECHNICIAN 


Continous Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer 
equipment used in public safety com- 
munications. Experience required, 
salary $3,461-$4,192 per month, 
includes County contribution to the 
Public Employees Retirement 
System for the 2% at 55 Plan; and 
includes payment by the County of 
the employee's regular contribution of 
approximatey 7%. Excellent benefits. 


For an application, 
please contact: 
Sue Jennings 
(408) 299-2711. 


Equal Opportunity Employer. 


MAS radio is desirable. 


Radio Technicians 
Motorola MSS/Full Line Dealer of 27 
years has immediate openings for 2-Way 
Bench and Field Technicians. Must have 
4 years experience in installation, main- 
tenance and component-level repair of 
major brand communications equipment. 
We offer excellent salaries and competi- 
tive benefits package. Factory Training 
Provided. Mail or fax résumé to: 


First 


Communications 
P.O. Box 2234 * Tallahassee, FL 32316 
Fax: 904-575-2867 


PageNet, the world's largest wireless 
communications company, is currently 
seeking the following positions in our 
Farmington Hills, Michigan office: 
SYSTEMS TECHNICIANS 
Responsibilities for this position 
include: installing and maintaining 
base stations and paging terminal 
equipment. At least one year expe- 
rience with paging or wireless com- 
munications is required. FCC or 
NABER certification is preferred. 
PageNet offers a competitive sal- 
ary and a full range of benefits. Qualified 
applicants should send résumé/salary 
history to: PageNet 
ATTN: HR-ST 
33533 W. 12 Mile, #300 
Farmington Hills, Ml 48331 


Fax: 810-488-3615 
EOE/M/FIV 


J ACKSON ELECTRIC MEMBERSHIP CORPORATION 


Jackson Electric Membership Corp., a rapidly growing electric utility located 45 
miles north of Atlanta in Jefferson, Ga., serving more than 121,000 custom- 
ers, is seeking qualified applicants for the following position: 


ELECTRONICS SPECIALIST 
The successful candidate must have a minimum of 2 years experience in oper- 
ating and maintaining an Ericsson or Motorola 800MHz or 900MHZz trunking 
radio system. Additional experience in 6GHz digital microwave and 900MHz 


This position provides technical information and expertise in electronis and mainte- 
nance of the supervisory control system, load management system, communica- 
tion system, various control schemes and other apparatus untilized by Jackson EMC. 


Qualified candidates should mail their résumés, 
along with salary history and expectations, to: 
Bill Burns, Director of Human Resources 
Jackson Electric Membership Corp. 

P.O. Box 38 
Jefferson, GA 30549 
or FAX to: (706) 367-6141 


SALARY HISTORY AND EXPECTATIONS 
REQUIRED FOR CONSIDERATION! 


Jackson EMC us an EEO/AA/V/H employer. 


POSITIONS AVAILABLE 


NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
«RF Engineers & Managers 

« Cellular Techs & Mgrs. 

« Paging & Two-way / SMR Techs 

¢ Facilities / Interconnect Engineers 

+ Site Acquisition & Zoning Mgrs. 
«Construction & Project Mgrs. 

« Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
* Managers * Sales Technicians » Engineers 
Employer Inquiries Invited 


ge Communication Resources, Inc. 
fe The Communication Personne! Specialists 
P.O. Box 141397. Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@ADL.com 


TECHNICIAN WANTED 


California Wine Country 
North Bay Area 
MSS-Full Line Dealer is looking for a 
technician with 3-5 years experience. 
Also looking for a salesperson 
with recent experience. 


North Bay Communications 
468 Yolanda Avenue, Suite #1 
Santa Rosa, CA 95404 


Phone: 707-528-2757 
Fax: 707-523-2035 
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PRECISION QUARTZ PAGER 


CRYSTALS 


MOTOROLA ¢ NEC e UNIDEN 
1000'S OF FREQUENCIES | 


ry ‘ - ' 


WE BUY & SELLUSED PAGERS 


1-800-336-6825 


Buy & Sell Used Pagers 
Lowest Flat Rate 


DECADES OF CRYSTAL MANUFACTURING 
FULL QUALITY CONTROL & AGING PROCESS 


*ALL SIZE ACCOUNTS SERVICED ogre 
* LARGE QUANTITY SPECIALISTS 


Used Pagers Wanted 
Fast, Express Turnaround 


e CONTRACT PRICING AVAILABLE 
1@ ¢ CODE. ORIGINAL 
LCD’S ° sreaKeRs ° PROGRAMMERS 
= MOTOROLA ¢ NEC ¢ UNIDEN © PANASONIC ¢ EVERON © GIZZM0 © NIXXO 


D&l Communications, 3512 Cavalier Dr.* Ft. Wayne, IN 
BRERA RABRAAR RAR RRR RRR RR SRR 


© MAXON INTEK * SAMSUNG « PAGEROLA » SHINWA 
ON PAGECORP INDUSTRIES 
oe Re ee 


Int'l Calls © Ph: 714-721-1621 © Fax: 714-721-1030 ¢ www.pagecorp.com 
ompany Check Major 


Credit Cards Welcome! 
/ Ask Customer Service for a Parts + Pricing Handbook! 
Circle (152) on Fast Fact Card 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing, $375.00 


Call or write Mobile Training fstitate 


A REAL CRYSTAL COMPANY 


tor free intormation: 
@A GENUINE U.S. CRYSTAL MANUFACTURER 
Radio, Pager, OEM crystals * Channel elements, tone reeds « 
100% state-of-the-art quality-control on every single crystal, 


P.O, Box 8278 
Lumberton, TX 77657-0278 
(409) 755-7838 
every step of the way * Standard of quality since 1967 
‘ . @ HUGE STOCK OR CUSTOM DESIGN 
Tower sile equipment Dedicated personnel « 30 years of unsurpassed 


reliability * Fairest prices * On-time delivery 
) 800-252-6780 11» 
It’s Dusk. ry 
Do You Know 
If All Your 


FAX: 405-224-8808 + http://www.sentrymfg.com | | 
SENTRY MANUFACTURING COMPANY 
Tower Lights = Circle (153) on Fast Fact Card 


1201 CRYSTAL PARK «PO BOX 250 - CHICKASHA OK 73023 


ROCK-SOLID CRYSTALS FIRST TIME, EVERY TIME: SENTRY 


(AA) MOTOROLA 
ging CRY : 


Systems Dealer 
» crystals - °qvipmeny 


S We feature Paging Systems 
et and Pagers from Motorola 


PageCo 


International, ine 


hitp://www.pageco.com 


Automatically reports to a-central 
computer for alarm notification. 


Hark Systems, Inc. 
4 768 Travelers Blvd. 

Systems| Summerville, $.C. 29485 

(803) 875-4480 

[ Costaentcatton | 1-800-367-4275 

Fox: (803) 873-5277 
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Learn to Recrystallize, 


- Align and Test Motorola Pagers 
From The People Who Make Them! 


“Learn About +++: 
* Test and Programming Equipment Setup ‘ 
* Test and Replace LCD's, Vibrator Motors and Switches 
* The Basic Operation of a Pager and Paging System 


* Availability of Motorola Accessories and Parts 


Message Tracker ™ 


Paging System Monitor 
Version 3.1 
* Decodes FLEXO, POCSAG, and Golay 
* Also available without FLEX option 
* Auto Format and Baud Rate Detection 


* Sunmmary Stutisues 
* Disk Logging and Online Review of Data 


* Text Search. Capeode Fittering, and Alarms 
* Runs in DOS and Windows (3,1 or higher) 
© Used with modified receiver and computer 
* Minimum System Requirements 
* 66 MHz 486 for Windows 
* St) MHz 486 for DOS 
* RS-232 16550 Serial Port 
K & I. Technology 
P.O. Box 460838 


Garland, TX 75046-0838 
Phone/Fux: 972-414-7198 
E-mail: KLTsupport @uol.com 


* Motorola Services, Warranties and Technical Support : 


Resources available to You 


http:/members.aol.com/KLTsupport 


: Pager Care Fundamentals : 
: Video Program Kinin» : 
: 4 Volume VHS Video Set Jag TRAINING # 


oeterecene * PACKAGE » 
; = ~ _ Dollars Purchase Both Video & 
+ plus shipping 


Equipment wanted 


WANTED 


TONE PAGERS 
1200/2400 baud {157.74 


AEROBEEP 212-679-0000 


Training Class 
SAVE 75” 


: TO ORDER CALL: 

: PAGING TECHNICAL LEARNING SERVICES 
: PHONE: 561-533-3601 

: FAX: 561-582-9486 


) MOTOROLA 
aS ae WANTED 
USED SERVICE MONITORS 
IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


Circle (154) on Fast Fact Card 


PageTec 
[— WE PAY TOP DOLLAR FOR YOUR 
NEW AND USED PAGERS 
Pager recrystal, Pager repair, 


Uniden ¢ Motorola * Nec * Panasonic 
Fast turn around, Buy & Sell 


2179 S. Parker Rd. * Denver, CO 80231 
Phone: 303-337-0190 * Fax: 303-337-1549 


Ask for Avi or Eric! 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 


GLENAYRE paging stations, VHF, 
Series 90, dsc control, 75-100w. 
QUINTRON 72MHz transmitters 

and receivers 

802-775-6726 » JOHN SUKER 

CENTRAL VERMONT 
COMMUNICATIONS INC. 
Mendon, VT 05701 


WANTED 
Used Service Monitors 


y, 


Circle (155) on Fast Fact Card 


r PCQPAGERS .. #I Best Selling! | 


Pager Billing / POS Software 
Starting at $349.95! 

Call for Free Demo 888-341-0600 

BAM COMPUTER SOLUTIONS Inc 909-468-0687 


FOR ADVERTISING | 
INFORMATION: 


MICHELE GREER | 
800-347-9375 


Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 
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INDOOR SERIES 


HEAVYWEIGHT 
CHAMPIONS!! 


OUTDOOR SERIES 


as 
BOTH SERIES ARE: 
-« SHIPPED 
VIA UPS 
ve NEMA RATED 


w¢ MADE OUT OF 
OUR OWN 
ALUMIFLEX 


*¢ Rounded corners 
2c Powered textured finish 
ve Adjustable rails (front to rear) 
¢ Two doors with locking system 
“c Availuble in: two heights. 
30 inches and 42 inches 
and three depths...17 inches, 
25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


ALUMISHIELD—Top cover protects 
cabinet from the sun's heat and 
falling ice 
Rails—Pully adjustable und 
alodine couted 
Doors—Front and rear doors secured 
with stainless steel padlocking handles 
Vents—Front and rear, tap and bottom 
with filtered panels (included) 

“« Available in: three heights... 
50) inches, 62 inches und 78 inches 
wn three depths...25 inches, 
34 inches and 42 inches 


800-753-8459 


DATA COLLECTION BOXES 
AVAILABLE 


BAR-CO 


Cc 


PAGE 
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MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA’s lowest prices 
SP50—P110—GP300—SM50—SM 120—M120: 
will absolutely be SHIPPED TODAY! 
Full line of previously ownedtrunked & conventional radios 
HT600/ VISAR/ HT1000/ MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ 
PP1000X / MTX/ MTX8000/ VISAR/STX / EXPO 


RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710) 


All major credit cards accepted 


GM300 


Circle (157) on Fast Fact Card 

DE PRINTERS 
REPAIR LAREFI ¢ FOR SALE: Best Offer 

TRIDENT TNT 120 
TRIDENT RYL5200 
HARK SS450 
UNIDEN ARX780 
LORAIN RLS0F50 
LORAIN DVC Changer 48-12 
GLENAYRE DVC Changer 48-12 
TELLABS 6919B Echo Canceler 


WESTELL 4324-01 
Call 208-785-1430 


9 
1 
3 
3 
1 
4 
4 
7 
4 


_ 
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Equipment for sale 


CENTRACOM II 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 14 days. 


CENTRACOM II 
Reprogramming and Used Parts 


Prices subject to change without notice 
and subject to availability. 


NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


Wanted—Service Monitors & 
Signal Generators, Spectrum Analyzers, 
Hewlett Packard, IFR, Marconi, Gigatronics 
general purpose test equipment, etc. 
Service Monitors for Sale 
IFR 1500(mint}-$6,000, 1200S-$5,900, 
500A-S$3, 900; Marconi 2945A-$3 900, 
2955A-$3,900, 2022A 1000MHz 
Signal Generator—$1,800; 
Cushman CE5110-$3,700, CE6030-$3,900; 
Motorola R2600C CBS-$17,500, R2001D- 
$6,000, R2210A-$3,900, R2600B-$7,900 
New Motorola MSR2000 
UHF 100w Repeater-S3,600 


Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
http://www.madbbs.com/amtronix 


MARKETING INC. 
1467 LEMAY, STE. 111, CARROL ON ZOD 
(972-242-0439 F, 972-242-0959 Eu ieae ee 


CLEAN USED GEAR 
450 Rangers, 110W, $550 Accy 
42-50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB, VHF, UHF, 800 
Execs, Delta 
450 Maratracs, 100 Watt A2/A3 
T44, 64, 74 Mitreks, Micors, Syntors 


735 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
HT: HT440,MT500, HT90, P10, P100, more. 


Orders: 800-456-554 


VersaTel Local: 307-265-950( 


FAX: 307-266-3010) 
http://www.trib.com/VERSATEL 
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LIMITED 
QUANTITIES 


ALL RADIOS ARE FACTORY NEW—SOLD WITH MANUFACTURER STANDARD THREE (3) YEAR WARRANTY. 


WHY PAY MORE 


f4ir Comm Furnishes Quality—Price—Selection—Satisfaction 
VERTEX®,800MHz “LTR” Trunked Mobile 


FTL-8011 SERIES 
SAVE AS MUCH AS $187 OVER REGULAR DEALER COST 


“po” 
SERIES 


{Digital Display) 
$250 
$235 
$225 


“po 


| “LTR CLEAR CHANNEL IS REGISTERED TRADEMARK OF EF JOHNSON CO. 


I 
& 
Vv 
E 
T 
I 
Ss 


Pe: 


RECENT ARRIVALS 


— MOT MICOR 800MHz 125w conv. repeater C/R . $1,600 


MOT MAXTRAC 800/900MHz trnkd (various) . CAL 
MOT MTX-800/810/900/Classic trnkd (various) .. CAL 
MOT PP2000 SMARTNET DS 800MHz 25w 

radio only ........ se . $100 
MOT PP1000X BOOMHz 25w .. NEW $250 
MOT PP500/1000 series handset ‘(tested OK) . $100 
MOT MARATRAC 450MHz 100w 99f A7 ....... $550 
MOT MARATRAC 42-SOMHz 100w 16f A2 ........ $500 
MOT MICOR 450MHz 100w C/S 

wisystem-90 w/QCIl (not tested) ........0...... $106 
MOT EXPO iw 2f SIMPLEX Doi... .... $100 
MOT SYNTOR-X 150/450MHz 100w .. . $400 


MOT SYNTOR-X 9000 35w trnkd w/accy ........... $300 


MOT SYNTOR-X 150/450MHz 100w wiPac- “At . $475 
MOT MITREK 150MHz C/S w/o accyY .. .. $60 
MOT SYNTOR-X 30-50MHz w/ystem-90_ 
wiNP scan - vee $400 
MOT MITREK 30-40MHz 100w PL/ Dp! 
w/standard accy... vane, 8300 
MOT MITREK 40- 50MHz 100w PL/Opl 
wistandard accy .. aie 8800 
MOT MITREK 40- 50MHz 400w PL/ Opi 
w/System-90 w/NP scan oo... . $300 
MOT MICOR 42-50MHz 100w PLyext wiSystem- -90 
wiNPscan (not tested) . pearteoyeremeaivareesere OLE 
MOT 11605 tone remote console 4t 
WANRNOSBE «isrcsssaomsxesevseomanersaneeayanascrsriry $175 
MOT T1903 local control handset..... .. 75 
MOT 11370 local control handset..... $60 
MOT T1902 DC remote handset........ $125 
MOT 71925 tone remote handset ...... $125 
MOT T1383 tone remote handset 2f I/C ......... $100 
MOT HPN1000 M-series low-power 
power supply .. iasuueyera tone. 
MOT TON8310 DTMF back- it mic. area ED 
MOT NTN4677 saber leather case w/swivel 
sa causing tu appease ecpaotmeNe ap eteresaes NEW $12 
MOT HT600 LHF public-saftey einen mic 
w/antenna (bad cord) .. F ee $15 
MOT HMN1038 M-series base mic PL. .. $60 
MOT HKN6062 SPECTRA motorcycle contral 
cable .. ve NEW $60 
MOT SPECTRA control ‘cable tor use | 
with/HHCH mic... wo. NEW $35 
MOT MARATRAC DTMF mic cord 
BVELIT COIS OP MRIRBS sacsssenvssnsccscmnninesszersessecs NEW $10 
MOT MAXTRAC DOTMF mic cord ............. NEW $10 
MOT HLD3009 M-series 150MHz 25w PS. NEW $90 
MOT HCN3343 M208 front panel 8f........... NEW $30 
MOT P110 12.5KHz 5w 6f wiaccy 
ri . NEW/MFD 9-95 $275 
EGE VSD- “series ‘voting selector w/5-cards 
. CLEARANCE $200 
GE PHOENIX ‘SX “450MH2 Bw +6 wio scan ... $200 


RECENT ARRIVALS 
E/GE PHOENIX-SX 450MHz 25w 16f w/scan ... $225 
E/GE PHOENIX series base mic . NEW $35 


E/GE low- a base mic Model 49C851096P11 
. NEW $35 


MOTOROLA 


“SABER” 
SVA 
vehicle 
dapter* 


a 


$275 


"not sysiem SABER compatible 


|S ee $90 
Poket R.I.B. .....00.c0- $95 


“HT 1000” series 
“HT600” series 


w/rapid charger.. 


AIR COMM 


TWO-WAY RADIO SALES 


IWCE Booth #455 


Circle (158) on Fast Fact Card 


E’GE EDACS control station w/o radio L or R 


1-unit rapid 
6-unit rapid 
Speaker-mic 


SPECTRA (L.P.) 
“M” series 
“P110/GP300” 
“VISAR” 

“SP50” 


LATE ARRIVAL: UNIDEN SPU 454 UHF 4w, 16f, ...........:ccceeee 
tees vvvvoses NEW wcencees $295 


WE STOCK "PL", PAGING REEDS AND CHANNEL ELEMENTS 


FAX: (602)275-4555 
4614 East McDowell Road ¢ 


ay 1997 


“p3” 
QUANTITY SERIES 
(Alpha Numeric Display) 
1-9 $295 
10-24 $280 
25 plus $270 


RECENT ARRIVALS 


. NEW $100 


MOTOROLA 


“HT600” 
438-470MHz 
aw 6f 


CALL FOR LOWEST PRICES 


(602)275-4505 


Phoenix, AZ 85008 
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Classifieds 


Equipment for sale 


2-Way Radio Earpieces! 
Only $59.00 each! a/mie 
Quantity discounts available (es) 


“The transmit and receive audio ts perfect!” K lei n 


Chris Anderson, Norwescon : 4 - 
“A good product atu fraction of the Motorala cost.” ~ electronics 
—Sharpless Jones. Atel Radio Co. sas 
(800) 959-2899 


“ft makes me feel like James Bond!” f 
en 2 2% 
—Cheyvenne Scott. age 10 x @ fax: (619) 631-1163 


DEALERS WANTED fo ‘e-mail: rklein@kleinelectronics.com 


UPDATER 


All radios include: 
High capacity battery 
1200mAH 

Standard rate battery 
churger 

Action belt clip 
Antenna 


. 
Unbelievable prices * 
. 
. 
. 
. 
. 
. 
* Operator's manual 
. 
. 
. 
. 
. 
. 
. 


39 
Hy-Q “Koalaty 7 
on Motorokt Radios: 
CLOSE OUT ON PAGER CRYSTALS - $1.95 each 

929.0125 - 929.0625 - 929.1875 - 929.2875 - 929.3875 - 929.4125 

929.4875 - 929.5125 - 929.6625 - 929.7125 - 929.7375 
929.7875 - 929.8625 - 929.8875 - 929.9375 - 931.1125 - 931.2375 
931.2625 - 931.3875 - 931.4375 - 931.5625 - 931.6875 - 931.7875 


and many more frequencies not listed. 


GP 350 


GP300UHF 
16 channels— 


Factory warranty 
GP300 VHF 
16 channels 


GM300 
Highest quality available « C.O.D. or * Visa or Mastercard accepted VISAR 


Delivery within § 
* working days upon 
lV Prices are COD® receipt of order 


Send your order 
NOW 


Hy-Q International has been manufacturing and supplying crystals to 
the communication industry for nearly 30 years. Call us or fax us 
today and let our experience work for you. 


” 
mer se 

Stock will not be replenished, A SA TBE oalaty’ 

First Come, First Serve Basis. " AY Val 


Shipping and freight 
iMSUTINce NOL Fax: 817-763-0810 
included in prives Phone: 817-763-8037 
AMI 
applied micrologic inc 


NICOLE LARKIN 


1438 Cox Avenue International (USA) Phone: (606) 283-5000 


Erlanger, Kentucky 41018 Crystals « Oscillators Filters Fax: (606) 283-0883 Circle (189) on Fast Fact Card 


Circle (160) on Fast Fact Card 


Mroccsseen | Lime 


‘BUY -SELL - TRADE. 
» Quality used equipment such as Motorola, 
| G.E., EFJ, Midland, Radius, Etc. Contact ; 
us when you need equipment or when you | 
have something to sell. Replacement 
. parts and units of all types available on i 
; short notice. ‘ 
GET ON OUR MAILING LIST! 


(Piease mail or FAX us your letterhead) 


MDM Radio, Ltd. 


1629 6B North 31st Avenue 
Melrose Park, IL 60160 


Tel. (708) 681-0300 
FAX (708)681-9800 


URI Address: http://www.fls.infi.net/~mechem — E-Mail: mechem@fls.infi.net 
Circle (161) on Fast Fact Card 
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Classifieds 


Equipment for sale 


Q-MEX 


Crystals 
Pager 
Communication 
OEM & Filter 
Channel Elements 


Fast Delivery 
cuemeks electronics 
9836 Monaco, El Paso, TX 79925 
(915) 533-4453 
Fax: (915) 533-4454 


En Mexico lame al telefono 
Cd. Juarez 


91-16-19-4667 
(Fax) 91-16-19-4795 


Circle (162) on Fast Fact Card 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Equipment List 


D MOTORLA Sarpork 200096-<tiannal with hal-sandiy 00 ......... .. $2 0028.0 
Frog. 2.1412, 21992 2.138, 2.188. 2 1816.2.1316 
5 UNKUAT /78°2 1.71 99th hasta $i ao 
D_ TELLASS 6973 2w. FXS-SF-SIG SET a 106.0 
D TELLASS 6624 2w FXO-SE-SIG SET Si0eao 
B®) GRANGER DIL 700 Cerrel modems win£&hSgraing _. 920 
Ice Peres we Dette pdtancearddp Het OTINT) 
3 FARINONFL1-6 6GHt wth hot-stanctry 
3 ADC pcitielis with plug-type rear connections 
&_MOTCAOLA Syntor-X S000 mobiles 100 UHF 
40 DIRECTOR pagers veh chargers UF 
3 ARSE 12420 darn panels 
D MC400 Cnn moderns 
6 ITT AG26 BCHe wilh bot-standby ........ 
4 FARINONFLY-2 1 Pt 9GHe (ton -staralyy $600) wih 
WOO assortess TELLS tolkecom signating moduks 
B GTEUNKURTAGAchnnel movers... 
B® ROCKWELL danelinxlens ” 
D_ DTL-7300 Shetves (add-on $125) start-up 
D M400 Temeres 
D MOTOROLA Mitrac 800 B-1 
D TMXA415 MDS Gmark, 
D MOTOROLA M@rek 30-39 PL. 10y 
1 DICTAPHONE 5500 20-channel logging recorder 
1 MOTOROLA Micor 42-50 PL. 330 
5) MOTOROLA Merek 42-50 PL Gwe Sacha 
D STX Comverta-Com weth RF amp. speaker, microphone BO0MHE _ Hea 
m repr eclfaad nes tguladgaaly —$75} (al for $100) 
D_ GE Master Il 100 42-50 wath accessories . - Me 
ONew ListingsO 
Call Charies or James at: 910-769-2885 


1 CUSHMAN CE-3 monifar .. 
1 CUSHMAN CE-4B monitor, tacentchack- “out ‘and calibration 
. $1 

1 JOHNSON BOOMHZ iA tapaator | NEW... 

2 GEMASTRII150-174MHzrepeater 100, 

1 GEMASTR il450-a70MHz repeater, 

3 GEMASTRA |! 30-36 mobile 100w win 

GE VERSTONE and MOTOROLA Sugar Cul 


Call DAVE at 600-500-3055 
Box 462 + Faribault, MN 55021 


1-800-249-1250 


° ® 
Radius NOBODY SELLS 


MORE FOR LESS 


BUY & SELL: 
LTR-800MHz & 9OQ0MHZ EF Johnson * Kenwood * Uniden 
MOTOROLA 


UHF = VHF » 800MHz * 900MHz 
* Mobiles * Portables * Repeaters » Amplifiers * Paging Transmitters 


1-800-786-2199 
203 N. Chestnut Street * McKinney, TX 75069 
ERLING Fax: 972-562- 7957 


SSOCIATES, INC. Mike Malone 


www.usedtwoway.com 


Vase os 
forthe ultimate in 
all alata 
veliability, The: 
Phantorw™ 

for hightisk 
applications: 
X-act™ Saw 
idelivers precision 
‘outs. 
Minnitennas™ for 
hand held data 
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Classifieds 


Equipment for sale 


Compatible Metere! 
Radio patios fhe Meee nent | © 


PA-I Programming Adaptor...$119.95 (FULL LINE OF PROGRAMMING 
* Compatible with "RIB" unit ‘ cs CABLES AVAILABLE 


« Rugged steel case d= | 
= Power LED PAL: 


automatic quent timer switch 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
SUGSESTED ONLY $74.95 cdiwiin 


12 AND 24 WOLT MODELS AVAILABLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 

DEALER KIT! 


fm, =| RADIUS" SP50 
— aoe im | GPSOUPI10, ITSP 100, $ x, 
CTE REC ‘ ~*~ wes Gemini, VISAR, JEDI, HT/MT. 
int ethar products are  popaRis INDUSI { SABER, SPECTRA’, RADIUS® | 
| Tadamnrks of fdotevola’, foc, = MOBILES, MAXTRAC", and Morel 
PA-Hi Pocket Programmer...$169.95 PA-II Programming Adaptor...$139.95 
* Micro-Size Design for Convenient Portability and Field Use. * Contains rechargeable NI-CAD Batteries: 
* Uses Surface ip punt Technology (SMT). Perfect for field use and Portable, 
Laptop & Notebook Compulers, 
+ Status LEDs: Power On and Chage::1 
« Power Switch. 
+» Power / Charger Included 
Runs for 8 continuous hours, 
from a full charge. 


1 13800 73 u7\-: = 
a ' J ne Same Day Shipping from Stock! 


470 Armour Drive NE « Atlanta, GA 30324 » Tech Info: 404-872-0722 * Fax: 404-872-1038 


Prices, avallablily and specifications are subjoct lo change withoul notice. Shipping and Handling are not included with price, 


Circle (164) on Fast Fact Card ss —“(w—~—~C*C RE = 
is 
° 400 oe Hs =: A . 
NOW Featuring TELEX wing 16602 ath 


Beye ISS | wise 


OLESALERS . we carry a large variety of Brand names such as: atioamssens 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 


*% RCW IS NOW ON-LINE 4 Maxon, Midland, MX-COM, Tekk, Telex, 
FREE for qualifying dealers. Call or Fax TCC, TPS, Vertex, Relm, Ritron, Cable. 
Request for FREE Software & Access Code! * We have Flat Rate Repair Service. 
* We Do Installations of MX-COM boards 
(800) 726-9015 * (612) 884-8352 * Your One Stop Warehouse for All Your 
24 Hour a Day FAX (612) 884-8356 Communications Equipment Needs. 


CHECK US OUT ON THE WEB TODAY _ = Wholesale Prices to Dealers Only 
http: /www.radiocomm.com 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

$825 Systems Control head ., er 
RANGR/Delia EDAC Table- “top ‘station 9 
PE/MPX/PMIl New parts call with P/N 
PC202S VHF PCS Port. winew battery ............ 
MVS VHF 150-174 16-ch scan .... 
MDR Handset 34443783P1 New 
MPI! UHF 4w tech, special ...... 
MPI 8-unit multicharger, chec 
Rangr 450-470 less acc. 100w 
Rangr 30-42 less acc. 100w NEW ... 
Delta-SX VHF 110w less aCe. occ 
Circle (165) on Fast Fact Card Delta-S VHF 110w less aC. occu 


Delta-S 450-470 less acc. 100w 
Delta-S 450-470 40w no acc. A 
COMPLETE CHANNEL Bae ee ere ee 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


MVS Control panel 16-channel, scan 
MLS-! Control panel 8-channel, scan 
ORDERS ONLY: 
1-800-237-6519 MOTOROLA 


MLS-I Control pane! 16-channel, no s 
PCS PLS MPI Speaker mic. .. 

INQUIRIES AND IN LA: 

504-361-5525 


MPA/MPD MAK speaker mic, ..... 
Motrac; Micor, Mocom; Mitrek; Etc. PART NUMBERS 


DSTAO1 MVS Desk-top station NEW .... 
MT's, and GE Elements. Call for CALL Ber Inc. 


MASTR Il C-500 multi-channel head NEW... 
prices 


MASTR Il 150-174 110w 
MASTR |i 42-50 110w w/ace........... 
§-990 128-channel head aay 
CH6SA1 MPA 6-slot charger NEW .. 
MPS/MPR/MPX/MPI/MPD Chargers . sis 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road « Forest, VA 24551 
Tel: 804-525-0068 © Fax: 804-525-0078 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


Any desired Frequency available PH: 937-773-6255 
for fast delivery. FAX: 987-773-8003 


Lifetime Warranty on Crystals 
Trade-in credit on your Old SERVICE MONITORS 
Channel Elements FOR SALE 

We Buy Used Elements 

Try us first. We always have your * Marconi 2955/2957A service monitor 


CRYSTALS 


MAXON. TEKK, UNIDEN/7working days 


frequency available. * Wavetek GT2500 


NKX * IFR1500 


1814 Hancock St. COMMUNICATIONS SIGNALING 
Gretna, LA 70053 Call 800-423-2565 or in CA 805-251-2244 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati; OH 45223 


1-800-237-9654 


FAX: 513/542-8870 
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Classifieds 


Equipment for sale 


MOTOROLA 


Authorized Paging 
Systems Deaier 


MOTOROLA RADIOS FOR LESS 
WETEC ELECTRONICS 


4 e 
Radius 
e-mail your orders to: wetec1 @usit.net 


1-888-GO-WETEC (enp USERS ONLY) 


46 


MOTOROLA 
MITREK 100w mobile UHF PL, wlaccessones SO 
MITREK 100w mobele 30—40mc, PL, extender wiaccessones SED 
MITREK 110w VHF base station, 4 freq. scan wprionty, PL. desk mic $300 
MITREK S0w UHF motile SU 
MITREK 50w UHF base stabon, lone control, PL, rack mount SEO 
Partablo tes! set with cable sean S175 
MAXAR VHF mobilo, PL... $145 00. 
MITREK 100w base station. 30-40me PL, locatlremote control 
with mic ze 
MICOR UHF repentor, 46-inch cabine! 


GENERAL ELECTRIC 
MASTA PAO mobiles wiaccossaries 
Custom MVP's low/highVUHF, wiaccessonies —... 
MVP power supply 
DELTAIoy Jove band molale 100w, 30-36, wi8 Wega accossaries, 
DELTA VHF 100w mobile waccessories _..... 
EXECUTIVE Il VHF vehicie repeaters . 
EXECUTIVE Il base, 5Ow, 30-36me DC remote 
EXECUTIVE it UHF base, 4treq.. wiscan and desk mic 
EXECUTIVE Il VHF baso, local/ramote - 
EXECUTIVE Il 100w, VHF mobile w/accessones 
DELTA mobdes 
RANGER 100w UHF mobile wit¥accessones 
Line Amplitior 
Vating Comparator 

‘Ortable tesi set wicable 


MASTER PRO mobiles wiaccossories 

MASTER fl 100w mobiles wiaccessories ........ 

MASTER DC remolo controls widesck mics 

MASTER II 44-inch cabenet widoors 

Suitcase T2310 silent brand new. with software 
andcables .,, “ 


DB PRODUCTS 
DB PRODUCTS duploxer, DB4056, VHF 6-cavity 
DB PRODUCTS duplexer, 084071 UHF .. Re 


NEW AEN CORS: 
TK260 VHF 4 freq, Sw portable 
TK360 UHF 4froq.. 4w portable 
TK762H VHF 2 channel, 45 mobile 
TKS60H UHF, 32 channel, 35w mobile 
TKR-820K desk top repeater 
30 Senes. 110w, VHF, 32 channel mobde 
KPT-20 ProgrammmerTest set 
MISCELLANEOUS 
UNIDEN 60w mobilo, 42-SOMC, scan, 36 channel. synthesized 
WILSON VHF mote with accessones 
MIDLAND VHF mobies, Streq., 3Sw 


“NO CODs” 
N.H. COMMUNICATIONS 
P.O. Box 5342 « Manchester, NH 03108-5342 
Tel; 603-668-3004 


USE MAT CLASSIFIEDS 


« TRADE + 


* SELL 


* BUY 


-9 38 3 2 


Circle (167) on Fast Fact Card 


THOUSANDS OF 


MOTOROLA PAGERS, 


PORTABLES & 
RADIOS 
IN STOCK 


MOTOROLA 


Authorized Paging 
Systems Dealer 


USED MASTER II STATIONS 
LOWEST PRICES AVAILABLE!!! 


A We Buy & Sell 

Ericsson GE Equipment 
A Used Base Stations 

& More! 


A Used Stations, Parts & PA’s 


A Best Pricing Available! 


LOW BAND 

42-50 MHZ 100 WATTS SIMPLEX 
42-50 Mhz 100 WATTS UHF REPEATER 
VHF BAND 

150-174 Mhz 35 WATTS SIMPLEX 
150-174 MHZ 35 WATTS SIMPLEX 
150-174 Mhz 65 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
150-174 Mhz 100 WATTS REPEATER 
UHF BAND 

406-420 Mhz 65 WATTS REPEATER 
450-470 Mhz 100 WATT REPEATER 


Bf 4, EXPRESSTECH 


D&L Communications, Inc. 3512 Cavalier Dr., Ft. Wayne, IN 


1-800-334-9653 


Circle (168) on Fast Fact Card 


* BOARDS «STRIPS 


$ Specials of the month $ 
GE MPD portables 470-490 range programmatic 


GE Ranger 150 Mobile—Hi-band 40w with accossones 
GE MPD-MPA ConvertaComm chargers with mc. andcable 
Motorola Syniors 800 trunking with accessones. Sysiems 90-styte 


GE Phoanix Mobite NSHH1W40TB—Hi-band dual priority scar/grey case wath accessones 


Motorola Minitor pagers—Model HO4EAB 1212 0n 4721Hz 
Motorola MX 350 ConvertaComm chargers with cable 

GE PE portables Hi-band or Low-band 
SPIRIT pagers UHF tone and voice w/charger 
Catalog Available it 


* BOARDS * STRIPS 


* ACCESSORIES 


PCI— PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory 


Motorola MX 350 portables—Mociel H44 AAU 114084 freq. TX 475MHz x a72MiHz wibatiery 


ou can’t find it, try us! ~ 


* ACCESSORIES 


¢ ELEMENTS * REEDS» 


And « 


~ $65ea. 

-- $190 

$1002a 

- $50 

$200ea. 

$30¢a_ 

18 
Spocrat 8 for $99 


Special 


T14S + 


ASIS 08 


Gait (201) 772-0704 
» ELEMENTS * REEDS « 


*30VuL + 


May 1997 Mobile Radio Technology 


109 


a a 


Classifieds 


Remote Comparator Display 
Gets Control of Your Voting System! 


¢ Contro! Your Voter from Remote PC 
Cuts Costly Maintenance Time 
Finds Intermittant Problems Fast 
Reduces Receiver Downtime 
Logs Receiver Failures 


Remote Voter 
Display Screen 


Transmitter Coverage Problems? 


| Equipment for sale 


LOW BAND SPECIALS 42-50 
110 Watt Rangers w/$550 
110 Watt Delta-$ w/$550 
110 Watt Execs & MastrIl 

250 Watt & 110 Watt Mastr Il Bases 


MOTO: 110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 
Local: 307-265-9500 


GE: 


Orders: 800-456-5548 


VersaTe 
FAX: 307-266-3010 


http://www.trib.com/VERSATEL 


Transmitter Steering Extends Talkout Range! 


Extends Coverage with 
Multiple Tx 

Far Lower Cost than 
Simulcast 


Fills Gaps in Existing Coverage 
Better than Relay-Based Controllers 


P 
/ 
a 


Works with Standard Base Stations 


Call or Write for our 
FREE System Planner! 


Lr Products Ine. 


1211 West Sharon Road, Cincinnati, Ohio 45240 


(513) 595-5900 
info@ctiproducts.com 


Circle (169) on Fast Fact Card 


Remote Control Anything... 
Anywhere, with the PT-OC POCSAG 
remote control switch. Uses standard 
paging messages to control up to 8 outputs. 
An onboard serial port allows serial data to be 
transferred to printers, electronic signs, and 
process controllers. 512, 1200, 2400 Baud. 
Also available in TNPP. Custom software 
and firmware applications available. 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 
http://www.pagetap.com 
EMail: pagetap@aol.com 


6002 MINI-BRIDGES from NW Engineering 
Model# No. of Circuits No. of Ports Loss 


MB1-6 1 6 14.0dB 
MB1-4 1 4 9.5dB 
MB2-3 2 3 6.0dB 


Call Larry with NW Engineering 
{970) 272-3008 
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Small (1.5°x 3), wall mountable and inexpensive. $24,95 each. 


APPLICATIONS: 
start and stop pumps 
automatic paging system 
monitoring 
reboot computers 
disable stolen vehicles 
contro! railroad switches 
contro! electronic signs 
deliver paging messages 
to printers and 
electronic signs. 
manage solar powered sites 
control stop & warming 
lights 
contro! STL links in radio 
and TV stations. 


Transmitter 
Sending Unit 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other 
dealers nationwide. Call with 
your modem to register now. 


eepeee eee eee ees ee & @ 2 


FCC Database 
ONLINE 


Low Annual Fee 
No Per-Minute Charge 


The Commline BBS 
916-671-9698 


ICOM stuf! bought, sold & repaired. 
Friendly, competent service. Oo 
ICOM 


Dealer pricing to the trade. 
NEW RGSOO AMD R10 RECHYERS NOW SHIPPING. 


ASWSs Security (410) 879-4035 


CELLULAR & PAGER LABELS 


se Labels for pagers, cellular phones and two-way radios 
Yat aN with your company’s logo. Warranty labels for batteries. 
Bar-code printing systerns. 
Call us for free samples. 


ADVANCE LABEL & TAG 
age L> 1725 N. McDonald St. 
A SPS McKinney, TX 75069-8230 
1-800-466-5345 =FAX:972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 


GE MASTER Il UHF repeater 45w, PL 
GE DELTAS VHF 110wno accy ,,. 


WAVETEK 52A\ 


KTRONIX AM 502 
TEKTRONIX 7844 400MHz 


USED yn a watson 


MOT MITREK 100w 39-SOMHx, 4ch PL, Sy SB 
MIDLAND SYNTECH 70-5304, 406—430MHz, 80 ch, dash mount $149 
ALEXANDER SM 60000 smart charger, 6 pocket s 


datalogger ... 
HP 3581C wave analyzeriselective voltmetor .. 
TEKTRONIX 1503 TDR cable tester with chartt 
differential Paniometi 


TECHNOLOGIES WEST +S . 541- -267-6064 


USED RADIOS 
at Low Prices! 

* MICOR “GE 
* MITREK * ACA 
* PORTABLES 
* MOCOM 70 
» MAXAR 
* RPTRS 


* ACCESSORIES 
TONE ELEMENTS 
* CHRYSTAL ELEM. 
* BASE STATIONS 
Large Quantitles « (817) 433-5452 


Classifieds 


Equipment for sale 


COMTELCO 'oustaies, inc. 


A. American company building quality — 
products i in the USA since 1978. 


If you haven't tried our antennas 
none of th best valu 


We guarantee you will be pleased w both 
our price and petiontianes: 


Tas: WV Oy VEE : 
“800/900 Cellular/SMR 1.9 and 2.4 GHz 
Cail for Free Data Book 
1-800-634-4622 


Fax (630) 790-9799 
501 Mitchell Road, Glendale Hts., Illinois 60139 


> AR 


Circle (170) on Fast Fact Card 


Buy At 

WE 13 ea. PURC 5000 Bases, 900 MHz, 029344 

Ra Direct GENERAL wholesale 
4 y i 

AND SELL ? MAXTRAC, S00¢MHe, D45MOASGB: MMUNICATIONS 


SAK 
USED 2 ea. MICOR Repeaters, 800 MHz,C7SRCBEI0SBY 


MOTOROLA €a. MAXAR 80. 8OOMMy. O25TSA33000K OISTRIBUTORS OF MOBILE COMMUNICATIONS £ OUIPMENT 
T ‘ a. MSA2000 Repeater. 460MH2. C74GS83105AT s js 
GEAND ge UDA Comes fare, 4608, GECRLESTOSAY Largest Inventory * Quality Service * Fastest Delivery & Best Prices — 
ERICSSON * —_ Leng Sg met yh We service most makes and models. Reasonable Rates! Fast tun around. 15% discount on service parts. 
FN pep pag bp borer w Programming available—Guaranteed same-day turn around! wo 
ICR caaam & 2 SYNTOR. 450 Miz. 144SRA3200 ©/GE Kenwood Midland Yaesu/Vertex Maxon Most Motorola 5 
RADIOS a chau Fi Ritron Standard Uniden —Bendix/King = Johnson S 
AP ipplies i j a st ya bs 
SCHAEFER [Exe tea rot alten 5157 Anton Drive * Madison, WI 53719 * 608-271-4848 « FAX 608-274-2080 m 
ea. SYNTOR, 155 MHz, T83SRA3200 
ea RADIUS GP300 155MH2, P9SYPC200ZAA al 800-356-3200 Mobil 
os RADaS Pron Berri Onan 2 vss . Commwiel tions 
es PT500. 1554He. P3IU8MG120AM — www.gencomm.com si 
ea MINITOR | rs. 155 MHz HOJEABI212A 


MITREK 45 MHz. T51JJA4900 : 
MICOR, 47 MHz. T71RTN3100 Circle (171) on Fast Fact Card 

a, MICOR Bases, 37 MHz, C71RTB1406 

- MATER, 4aMiz, Grint ae 

a. SYNTOR XX, 30MHz, 17 1VBU) 

| Tone Remote Consolus, T1604M Rd T 

tre er i rt oe a us ins 

Local Control Desh Sets, 11 ' r 

- STM Rap Chargers, NLNBBSE ey sy WHY AY MORE! 

. MT500 Omni Std. Chieges, ee 4 

. MTSO0 Slimline Rapld Chargers, NLN4565 4 cf~ 

tle rarer eee J : ; Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
| MTSO0, Standard Ome Chargers 4 Uniden 2-way radios and accessories 


OTORDLA SYSTEMS SO Sutens i d New! UHE . —ALL FREQUENCY BANDS— 


sggees 


984-6115 
FAX. 
(319) 

984-6220 


ahha aseere perpen pene nr perryrt 


BRESSSSsaas 


“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above. 
AIR COMM WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 
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Classifieds 


Equipment for sale 


* PAGERS + PAGERS ¢ PAGERS * PAGERS: PAGERS ° PAGERS « 


Oy 2 


MPMANUS 


¢ Pager Repair 


¢ Fast turnaround 


NEC 


P 
A 
G 
E 
R 
Ss 
=] 
A 
G 
E 
R 
Ss 
P 
A 
G 
E 
R 
Ss 


OMMUNICATIONS 


* Refurbished Pagers 
* Factory-trained techs * New Motorola & NEC Pagers 
¢ All freqs. available 


¢ All work guaranteed ¢ Parts, accessories & 
— We Buy Pagers 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (501) 763-6250 * Fax: (501) 763-6533 


SO00MHz 
PURC 5000 
TRANSMITTER 
AVAILABLE 


MOTOROLA 


Authorized Paging 
Systems Dealer 


QIMOFPUVsHMVMOPVs HIMOPYPS 


* PAGERS * PAGERS « PAGERS * PAGERS: PAGERS * PAGERS « 
Circle (172) on Fast Fact Card 


ES a @ WN) SERVICE: you deserve it, you'll get it. 


COMMUNICATION 


Distribution Center 


Authorized Distributor 
Mobile Communications 


Gee 


Quantity Pricing Available on: 


We'll never forget youre 
the ony reason we're here. 


Distributor tor: 


* Mobiles TELEWAVE 
« Portables Site Management 
* Conventional |AF{ 


* Trunked — Connectors & Cables 
« Accessones 

SAMLEX 
Power Supplies 


WHELEN 
Safety & Warning 


fadio sales to 
dealers only 


It's the bottom line that counts. 


OLESALE PRICING: 1-800-548-2484 [Meal] 


Circle (173) on Fast Fact Card 


CMRS SYSTEMS AND 
BUSINESS 


2 VHF full-duplex telephone interconnects 

1 UHF Community repeater with telephone 
interconnect 

1 Three-channel UHF Motorola SmarTrunk |! 
with telephone interconnects 

100° tower and lease N.W. North Carolina 


Send inquiries to: 
Classified Advertising Coordinator 
Mobile Radio Technology, Dept. 951 
9800 Metcalf 
Overland Park, KS 66212 


Handheld Repeater Controller 


Convert any handheld or 

Mobile radio into a simplex or 

duplex repeater system. 

Ideal for setting up short-term 

emergency service repeaters 

at remote locations or disas- WWW. spectrum-usa.com 
ler siles. SPECTRUM Phone: 800-566-2788 &£ 


May 1997 


SERVICE MONITORS 
FOR SALE 
MOTOROAL R-2001/A .$3.900 WAVETECK 3008 ... $2.80 
MOTOROAL R-2002/B ... 4,300 WAVETECK 3000S ... 4,000 
MOTOROL f-2008/c ....... 4,800 WAVETECK 3100s ...5,000 
MOTOROLA R-2200/8 ... 3.800 CUSHMAN CE-50-A1 3.500 
MOTOROLA R-2410/8 ... 5.500 CUSHMAN 4000 .... 3.500 
IFR 500-A ...... 3,900 STABILOCK 4040.... 5,500 
IFR 1000-8 enn woe 2,800 STABILOCK 4031 ... 10,950 
IFR 1000S" coun 4,800 STABILOCK 4922... 2,900 
IFR 1500 .... 7,500 MARCONI 2955/2957 ... 5500 
IFR 1600 IFR 1200-S ........... 6,200 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://WWW.BEST.COM/~RFIMAGE 


& Advanced RF Design, Inc. % 

§& Low Noise Preamps  % 

S 150-170 MHz Gain >24 dB NF <0.4 dB 

& 450-470 Mhz Gain > 18 dB NF <0.45 dB 

+ Priced from $65.00 to $70.00 : 
1 yr. warranty 


Call (609) 448-0910 (9 AM-9PM eastern) # 


U mantis 


U Trunk Repeaters make it possible 
to operate UHF/VHF LTR® trunked 
systems on non-exclusive frequencies. 


We at U Trunk Repeaters pionecred the successful 
combination of UHF/VHF LTR® trunking and 
conventional users on the same channel. We 
licensed, constructed and have operated a 460MHz 
LTR” trunked system in San Diego, California, a 
high-density environment, since 1992 without 
causing interference to existing conventional 
co-channel users, 


U Trunk Repeaters offers a full line of tumkey, 
FCC approved, UHF/VHF trunking systems, Our 
systems are narrowband and data-capable, Tele- 
phone interconnect and airtime billing optional. 
We are a full-service company providing FCC li- 
censing, consulting, system engineering and 
design, implementation planning and installation 
of turnkey systems. 


U fa See 


P.O. BOX 217 * JUMEL, CA 91935 
619-469-3077 * FAX: 619-468-9270 
See us at our website: 
hitp//www.utrunk.com. 

Ask about our lease-to-own program. 
LTR? is a registered trademark of E.F, Johnson 


Circle (174) on Fast Fact Card 


C.W. WoLFE 
COMMUNICATIONS 


“2-way RADIO SPECIALISTS” 
Overstock sale 
on GE parts and 
accessories 


ate ~ on 


Call or write for current flyer 


406-252-9220 


1113 Central Ave. ¢ Billings, MT 59102 


) 


MOTOROLA 


Authorized Paging 
Systems Dealer 


PAGERS 
FOR 


LESS! 
1-888-GO-WETEC 


COMM-NET 2000 
Automatic ON/OFF]Delay Timer 


Programmable 15 minutes to 12+ hours 
Handles 30 continuous amps at 12 volts 
wv Easy to install/With 1-year warranty 
oa -5158 Eliminates epee failure/replacement 
Protects your radio & cellular phone 
800}937-6475  Family-owned and operaled since 1985. 
omm2000@Jeffnet.org” MADE IN THE USA 


FOR SALE FOR SALE FOR SALE 


800MHz ® 15 watt 
trunking radios. 


Contact: RIVER DELTA U.S.D. 
445 Montezuma Street © Rio Vista, CA 94571 
Attn: Carl Treseder 707-374-6381 
Cecil Tomlin 707-374-2949 


Classifieds 


BUY © SELL ¢ TRADE ¢ CLEAN WORKING EQUIPMENT 


HEW: 929-932MHz Digital Paging TX Sky King 1000 
Programmable by Dip Switch. From 5-160 watt output, Sppm 
stability, American Made—t-year warranty. Available soon— 
reserve yours NOW! before back orders pile up. CALL 
Bases, Repeaters, Paging TX 
30 928-950MHz Digital Paging Tx 5-150w ._...... ram$t.495 
1 MOT Desk -Trac Rote VHF 50w __. SALE $995 
5 MOT 72MHz2 Digital Rec TRC 1072 AB SALE ...... $695 
3 MICOR B00MH?z Base/Rptr 75 .{rom$1.995 
3 MICOR 450MHz 250w Base/Rptr from$1.995 
10 MICOR Rotrs 20-375w, LB, VHF, UHF, 800 .. from$1.495 
4 MICOR 150MHz. 30-5O0MHz, 375w Base/Roptr lrom$1,.995 
20 MASTR It Base/Aptr 60-100w. VHF, UHF, LB from$1,495 
30 MISOR 30-SOMHz 100w Base/Rptr ............. . fram $895 
§ GE DELTA/RANGER Base DC/Tone LB. VHF, UHF 
from $995 


35 GE EXI| Base/Rpte 50w LB, VHF, UHF . trom $195 


10 MOT FLEXOR Base VHF, 25w .............. $100 
30 GE MVP 30w Base/Rptr VHF/UHF .. 


.. SALE from $100 
20 MOT MOCOM 70 SOw Base LB. VHF, UHF SALE from $100 
30 MITREC 50-100w Base LB. VHF. UHF . SALE {rom $495 
2 MOT TRITON 558 16-18MH2z. 150w. Tone Rmt from $495 
30 GRANGER 900-960MHz Links 5-5iw .. SALE [rom $995 
50 GRANGER 900-960MHz Rec wicor ........... $295 
2 CARDION 8022 2GHz Tx-Rec Link ve/Max from $995 
2 FARINONHARRIS SS 6000 5GHz Marched Par NICE $1,495 
Mobiles 25-50MHz 
6 GE MLS 261 60w 8-Ch Scan 42-50MH7. SALE......... $295 
4 MIDLAND SYNTECH If 42-50MHz 100w with UHF Rptr 
_— site aoa waitin SALE $595 
8 MARATRAC TB1XTA 42-50MHz 100w ............ from $295 
200 MASTR || 25-50MHz, 60-100w from . $50 
200 GE EX tl 25-50 MHz. 60-100w _. from . $25 
75 DELTA 30-50MHz, 60-100w SALE from $100 
300 MITREK 39-5OMHz, 60w ss from . $50 
100 MICOR 36-5O0MHz, 60-100w _. trom . $50 
2 VERTEX FIC-1011. 35-SOMH2z, GOw, 4-Ch $250 
100 MOCOM 70 30-50MHz, 60-100w _. from . $25 
Mobiles 150-175 MHz 


3 SYNTOR 183 SRA, §-16-Ch, 110w........ trom $100 


Buy 
& Sell 


Motorola, Uniden, 
E.F. Johnson, Kenwood 
Two -Way Radios 
and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
2162 South Jupiter Road 
Garland, TX 75041 


6 PHOENIX SX 2-16-Ch, 25-40w from $150 

2 MIDLAND SYNTECH | 6Ow RAM $250 
20 SYNTOR X 8-32-Ch, 110w......... from $200 
30 MICOR 4-8-Ch. 60-110w . trom $50 
40 MASTR Il 8-Ch, 45-110w. S&D&Digital PLL trom... $50 
30 GE MVP, 4-Ch, 45w __ from _. $50 

DELTA S-SX 110w. 8-16-32-99-Ch SALE from $150 

20 DELTA CRYSTAL 110w. 4-Ch SALE from . $50 
10 GE EX Hl 35-100w, 4-12-Ch from . $50 
50 MOT PAC-RT1.5w Mebile Rotr .. from $100 

6 GE PORTAMOBILE #1 1-6-Ch, 10w , from . $50 

1 MAXON 4150 16-Ch, Scan, 40w NEW , $350 

2 UNIDEN 5 SMH 1525 10-Ch, 25w NEW $295 

2 UNIDEN IMH-4100 99-Chi, 40W oo... NEW 425 
UHF Mobiles 450-470MHz 
35 SYNTOR X T34VBJ7JG4AK 8-32-Ch. 40w from $100 
20 SYSTEM 9000 PAC-AT 4KEAS00GAASPO! for SyntorX . $695 
50 SYNTOR 8-16-Ch, 40w trom . $50 
20 MASTR Ii 45-100w Repeater Builders from $50 

8 MAXON SM-4450 16-Ch Scan, 40w 

1 MAXON SM-4450 6-Ch Scan. 40w 

10 UNIDEN SMU-300K 36 Ch. 25w 

2 UNIDEN SMU-4525 10 Ch. 25w 

2 UNIDEN IMU 3100 99 Ch. 30w 

2 GE PSX200 2 Ch. 25w 

6 GE Mobile Repeater 82A04 | Sw 


See us at the IWCE Show, Booth #987 


BARNETT ELECTRONICS INC. 


330 HWY 236 West ¢ Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 
FAX: 501-676-2475 
«= For Expanded List, updated weekly, 
look for us on the Internet. 
Address: HTTP://www.barnettelec.com 
INFO: 501-676-5506 
VISA & MC Accepted, NO CODs 
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Tele 


TO GO TWO 


1 MOT PAC Repeater H14RPY31108 — -.- $250 
100 MICOR 45-75w 12 Ch seneresenee (om . $50 
2 GE MVP 25-45w Repeater Builder .. from $200 
800MHz Mobiles 
6 MAXTRAC 800 Conv, D4SMJA73A5AK 35w .... $300 
20 MAXTRAC 800T 15-35w. 1-10 System... from $200 
10 MOSTAR 800T 15-35w, 1-10 System from _ $50 
10 MOT PRIVACY +250-500-750-1000 Maxtrac trom $100 
30 SYNTOR X T45VBJ70BK 35w from $100 
10 GE EX #1 35w. Cony. Mil PA from $150 
4 UNIDEN B25T5 15w, LTA/Conv .. USED $295 NEW $399 
50 MICOR 12-Ch, 35w. DPL : cee from , $50 
6 MAXAR 80 15w. Conv OPL Ma ner i 
Misc. Items 
6 CENTRA COM Ii 8-16-Ch System—several types .... CALL 
100 GE MPS UHF, 64-Ch, C/DPG, Sw Programmable trom $100 
1 IFR-1000 Rebuilt SerMon 90-Day Warr .. SALE trom$2,495 
10 GE MASTR I Voter Rec VHF/UHF/Low from $395 
20 GE Voter Panel—up to 6 Rec Cards from $395 
50 SSC, VEGA, SECONDE & CommProducts— 
Tone & DC Remote 
200 MOT Tone Remotes 11603-11383 many others from . $50 
5 GE ACT 4GM Tone Remote ...... from $150 
5 MOT Tone Remotes T-1617 4 System 4-Ch .... $695 
30 GE MastrControler Tone & OC Remote trom $150 
40 MODAX 1000 Cards 
18 GE P3AKGA6 VHF PA Amp tw IN, 35" OUT 2% 
20 800MH7z Cavities TX RX #11-90-41, raforred .......... 
20 RACOM 1600BR Voice ID 
1 ZETRON DAPT-1000 Terminal .. 
MOT System 9000 Mobile Voice Storage PAC 
10 MICOR Base Test Set TLN1886A 
100 GE MASTR Il & MOT MICOR Tone-Audio. Sel Cad trom . $50 
7 0B8308-210 Multicoupler, UHF, 8 Port........ 
10 MOT STX ConvertaCom, Mic, SPKR. 15w Amp. from$100 
1 MOT Mary Patch 11159 -- $295 
20 TPL SD0MHz, 160w PAs AS 1S... CALL $495 
1 MOT MODAX 100 Paging/Term ... $495 
25 MOT 11370 & 118840 Sones 90 Local Remote from . $25 
2 VEGA C511 Tone Remote L-NEW, Wimic ... ar OOD 


BEST WAY 


WAT 


uniden GETRON VeC'om E=-— Icom 
MAYAERSU & wuRrnces AF 
DECIBEL PolyPhaser A S TRON MX: COMIN. 
cushcraft, “*- ANTENEX& 
Selectone ANDREW €XIDE 


SAMLEX:-@= 


(RAMSEY) gelg =A. SmarTrunk 


SOLAREX FBI IVE 54. WACOM ADEMCO ) ROHN 


ae. 


<a 
os roca 


Any Product... 
..Always in STOCK 


CALL NOW and Ask for Your 


FREE Catalog 1997 


~KENWOOD CELWAVE ticity AYCOM 


mumneuenll 


ST ef FL eh 


E-Mail:epcom @ whc.net 
1630 Paisano Dr. 
Tel. (915) 533-5119 
Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A. 


Ai 
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Classifieds 


Equipment for sale 


Get The Most From Your Two-Way 
Radio System etrunt’s Piug-v-trunk? is Here! 


The ETrunk Plug-N-Trunk boards bring the benefits of modern trunking to 
Radius® SP-50 portables and SM-120 mobiles. ETrunk Plug-N-Trunk boards 
do not require any soldering to install. Just plug the board into the SP-50 or SM- 


120, and program the radio. Plug-N-Trunk boards are available already installed in 
the radio or as a board for in shop installation. 


Trunk Basic boards and Ultra2 boards are available for other models of Radius radios, 
Maxon, Uniden, and several other radio brands. 


Private Carrier Operations * Commercial Users 
sae 
EAS. nc. 


Public Safety Agencies « Utilities 
2400 Sand Lake Road « Orlando Florida 32809 * (407) 856-1953 * Fax: 407-856-1960 


Fatt) Viet at 
ately as 5 Fat 


Call toll free: 1-800-950-5633 
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1 PHONE: 1-888-GO4-NWIC | 
FAX: 219-465-3938 


CommSupply 
= 


- 


ANDREW. 


*HELIAX® Coaxial Cable 
«Connectors and Accessories 
*HELIAX® Cable Assemblies 
*RADIAX® Cable 


ASO 


RS AS 


~ 


OMWWYH 


LOWEST PRICES AVAILABLE 


ERICSSON 


KENWOOD 
Standard 


Communications 


SS 


It makes 
CENTS 
to advertise in 
Mobile Radio 
Technology! 


WN 
SSS 


SYED WH 
SSS 


LOK 


MB 


SSS 


SSO 
MMW 


Hundreds of radios in 
stock for 
immediate delivery 


MMW 


LWW 


WOO 


0 Quality Products 
A Base Stations if beac ees ° ee Lowi 
. Z Z Ee RY ersona ervice 
A Mobiles g Fax: 
A Portables 


A Repeaters 


SSO 


913-967-1735 


WWO 


1-800-255-6222 


Circle (180) on Fast Fact Card 


ry yy 2 
SALES s \) vertex SERVICE 


99 Channel Mobiles 
Dual Band Portables 
Trunking 
| Volume Discounts 
4. Wireless Technology 
i= Satcams 


2:WAY RADIO SYSTEMS 


i 
i 


Cet) MMI RSD 


> MMW — SA pottig 


SNA 


SND 


NORTHWEST INDIANA COMMUNICATIONS, INC. 
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> 


— 
— 


STATION IDENTIFIERS 


MOTOROLA 


O Morse code and Voice ID 
4 3 monitors and 3 timers 
Several models available 


O Special prices for a limited time 


800-722-6664 
216-351-1755 


RACOM 


114 Mobile Radio Technology May 1997 


GE—REGENCY—ALL BRANDS 


FLAT RATE $34.00 LABOR 


REPAIR WITH WARRANTY 


MTX DEMOS FOR SALE *NEXTEL TRUNKINGACTIVATIONS 


800-379-5957 
BUSINESS COMMUNICATIONS 


aa 


GLOBALCOMM 
TECHNOLOGY 
Orders: 1-800-863-8625 


Info: 713-729-2000 
Fax: 713-729-4141 


‘hi 


Classifieds 


PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 
5 WATTS - 20 CHANNELS Pp 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 
Ideal for use on construction sites, in 
factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 


Range 1 to 3 miles subject to 

environmental conditions. 

Weather resistant with die-cast aluminum 
frame, high impact case with belt clip 

20 channel selector with channel digital readout. 
Scan/Pnority channel indicator 

Built-in programmable CTCSS/DSC squeich 
with indicators. 


Battery/transmit and busy LED indicator. 
Channel scan/priority/lock indicators. 
Low/Med/High transmit power output 

TX Time Out Timer 

DTMF Pager Module (optional). 
Rechargeable nickel cadmium battery pack, 
AC. charger, flexible antenna with BNC 
connector, F.C.C. license application included. 
Factory programmed or programmed with 
optional kit, 


‘wonGuiien— 


(800) 345-1354 
14811 MYFORD ROAD @ TUSTIN, CALIFORNIA 92680 
(714) 669-9890 @ FAX: (714) 669-1081 


PROCOM M520 VHF 
Extended Range 
PROCOM MU520 UHF 
High Penetration 


Circle (178) on Fast Fact Card 


AVAILABLE FOR DOMESTIC & FOREIGN SALES 


VHF, UHF LTRe Trunking 
Mobile & Portable Vertex Radios 


Trunking & Conventional operation 


Installed or boards only available 
FCC Type Accepted ... Three Year Warranty ... PC Programmable 


CALL FOR PRICING & INFORMATION 


GENCRON ENGINEERING, INC. 


Ph: 800-556-8866 m Fax: 619-792-6688 
P.O. Box 910225 m San Diego, CA 92191 


LTA® is the ragistered trademark of E.F. Johnson Co Vertex is a copyright trademark of Yaesu USA 
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BUY & SELL 


# USED MOTOROLA 
TWO-WAY RADIOS 


JE COMMUNICATIONS 
408-758-9704 » FAX: 408-758-5104 
Attn: Dan Thornton 


For advertising information 


Contact: Michele Greer 
800-347-9375 


SUTTER BUTTES 2-WAY 
USED EQUIPMENT FOR SALE 


WOTOAOLA MAXTRAC $00 Jw 045-B5 
MOTOROLA MAXTRAC 800 045-81 
MOTOROLA MAXTHAC 800 025-05 
MO POA MAXTRAC 800 038 bé 


vo 37, 
MOTOROL, ‘ WAAXT RAC 900 D273 2 
MOTOROLA MAXTAAC 900 027-86 ef 
MOTOROLA MAXTRAC SCO 027-87 mm 
MOTOROLA SPECTRA Jo0Mns 0 

MOTORQ\A SPECTAS 909 Mrz DG7 
MOTOROLA PP. 1000 full duptes BOO trunked monte 
MOTORDLS TRAXAR 800 Hnuiked teotnins (DISTOASSONOK) veo ace: 
moro’ OLA MOSTAR 800 mun ket MUlh-vip HEM, (PSE | 

Y 


10" SSer were ns 
JOMNSON CHALLENGER 7172 UNF 44-512 tan wrrecc 
JOHNSON 8600 A0GMHz LTH wace 
JOHNSON 8604 BOOMHZ LTA wiact 

5 


oO 19 
JONSON 6615 BOOMH: cra wie 
JOHNSON A640 SODMHZ LTA winee. 
JONNSON 6655 ODWRz LTA wince 
JOMINSON 6655 9COMMz LTH wines 
KENWICCO TK-900 SOCAN LTH w ace 
KENWIOCD TK.931 SOOMMz w act 
UNIDEN SiS92STS JOOMHs LTH 
UNIDEN SMS925TS S00bH? | TF 
UNIDEN SMSo30TS 900MH: LTA 
UNIDEN FMSA10TS B00MH2 mone 
a 93 


MOTORG:A M1X-800859 2 en 

MOTORO_A I4TX-BD0:610 6 syntom 

MOTOROLA MTX-000/619 wOTMF 

MOTOROLA STX BOOMH: portatie HISINCS1 CBN muni-systomnt4 seypad 
MOTOROLA STX BOOMHz portable HISSTCST7OBN man sy 
MOTOROLA STX ConvenaCom wiAmp and speaker DIMF dmplay mc 
MOTOROLA MTX-9005 portagle Nit 

MOTOROLA MTX G10 H2SHFB EB 1/8QBM SDDMHE muslll-nystem 
MOTOROLA MTX 900 wiDTMF HOSMFAS 141M 

MOTOROLA MTX 900 CLASSIC H25J8F$1B418M GOOD CONDITION 
MOTOROLA RADIUS R- 
MOTOROLA MSA 2006 VHF 30w sapeate 
MOTOROLA MSF 2000 VHF Jdw base 

MOTOROLA MICOF C72RCHS 10607 42-56 100w repeat 
MOTOROLA maxTRAc ae Gee oes NEW 

GE MSTA NH aun recewers | 


stem 


100 UMF repeater widupiexer 


~ LARGE QUANTITIES AVAILABLE ON MOST ITEMS 


WANTED: LATE MODEL MOTOROLA MOBILES, 


PORTABLES, BASES 


SUTTER BUTTES 2-WAY 
598 Garden Hwy., Ste, 16 * Yuba City, CA 95991 
Phone: (916) 674-7532 * Fax: (916) 674-1941 


www. 2-wuy-. com 


The Comm Line BBS; (916) 671-9698 


Circle (179) on Fast Fact Card 


@eeensneeveeeee ee @ 


* Come and see 
-us in May at the 
DAYTON 
HAMVENTION 
in the big tent. 


Spaces 603-604-605. 


e@eseoeeeeweeoeeseeoeee 


@eeeeeneeeee 
@eeovovoevee ve € 


1113 Central Avenue 

Billings, MT 59102 
Phone:406-252-3617 
Fax: 406-262-96961 


COMMUNICATIONS 


EAGLE TECH INC. 
'7_ CROWN - LUM 


Behind the Grille Speaker Brackets 
NO HOLES Drilled Installation 
FULL UNTRAPPED SOUND 
FROM BEHIND THE GRILLE 


WIG WAG FLASHERS 
Solld State Driven Relays 
“Sig 100% Solld State Electronics 
5 Models to choose from starting at $ 29.95 


Quantity discounts available. 
| TEL: 1-800-414-3245 
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Compra 


rosc-c--------- 


FLIP-PHONE 


Aer MAR, 
& N 


As 


LITHIUM ION BATTERY 


‘S, 
ar ; 850mA SLIM 
& Oa 
Hua’ 
: 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain Analysis 
Package (TAP)™ helps you understand everything from dBu to 3-D plots and site 
management software. Give us a call and we'll tell you how. Do “what if" studies 


PART# Liss500 (562) 809-5090 FAX (562) 809-1 248 | and solution analysis in-house! 
— 


Tower services 


SOUTHERN NEW ENGLAND SITES 
Just erected—Prime sites filling up fast! 
Customer-friendly staff and many extras. 


Ledyard-Norwich-New London 
41-27-44 72-01-27 EX 
AGL 350' AMSL 665' Ke) 
Between Foxwoods and a 
Mohegan Sun Casinos 

460 feet above average terrain 


Hope Valley 

41-31-36 71-44-35 

AGL 217' AMSL 427' 
Covering Southern R.I. 
Good 95 coverage 
Wyoming-Hope Valley 
(New Spring '97) 

41-31-25 71-41-03 

AGL 180’ AMSL 300° 
Junction of Rt. 95 and 138 
Great to fill in black hole area on’ I-95 


RED WOLF BROADCASTING CORP. 
26 Woody Hill Road * Hope Valley, Rl 02832 


401-539-8502 * Fax: 401-539-0645 | 


ANTENNA STRUCTURE 
REGISTRATION SIGNS 


"FOC ANTENNA ps 
STRUCTURE. REGISTRATION Mail us your F.C.C. 


1234567 12"X18" Sign $75.00 


610-458-8418 


Call for information Voice or Fax 


ID-ER Antenna Products 
Thomas Moyer 22 Byran Wind Glenmoore, PA 


600) 
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Call for free brochure & demo disk. 


SorrWricut, LLC 

1010 So. Jourt St, Suite 204 

Aurors, CO 80012-3150 USA 

Tet. (303) 344-5486 

Te.eTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwrightcom 


Circle (184) on Fast Fact Card 


WIRELESS SOFTWARE 


SAVE TIME DESIGNING, OPTIMIZING | | USE GEOGRAPHY TO HELP VISUALIZE, 
AND MANAGING WIRELESS RADIO CORRELATE AND MANAGE WIRELESS 
» COMMUNICATION SITES! RADIO COMMUNICATION SITES! 
- Intermodulation Interference Analysis - Attach Data To Any Map Object 
- Transmitter Noise Analysis - Comprehensive Site Database 
- Receiver Desense Analysis - Equipment Maintenance and Inventory 
- Signal Level Analysis - Track Leases, Rates and Billing Information 
- Calculates Complex Antenna Isolation - Track FCC and FAA Data 
- Cellular and PCS “Friendly” - Cellular Markets, Coverage and Analysis 
- Assists With Site Design and Maintenance - Maps and Other Data Products Available 


COMSITE i 
Win HPPULIS || MANAGER 


BY DOUGLAS INTEGRATED SOFTWARE BY DOUGLAS INTEGRATED SOFTWARE 


DOUGLAS Integrated Software CALL 800-845-0408 or 904-906-0748 
1350-E4 Mahan Drive, Ste 160 . 
Tallahassee, Florida 32308 http://www. polaris.net/~ douglas 


Circle (185) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / MIF / BMP File Formats For AutoCAD, MapInfo, MapExpert 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 


30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Micropath® Corporation 
2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 


e-mail: microinfo@micropath.com ® www.micropath.com 
See Us at [WCE Buoeth 14) 


Classifieds 


RFCAD”™ Runs “What If” 
Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows™. 


RFCAD™ 1.3 propagation studies show 
attenuation.due to land use/land cover, 
buildings and: obstructions, as well as other 
RF characteristics based on digital data files. 


* Multiple models ayailable, Longley-Rice 
and Biby-C 

¢ 3 arc second and land use/land cover 
data available 

* Produce maps with multiple site analysis 

Run propagation studies in minutes, not 

hours. RFCAD™ 1.3 is fast, user-friendly 

and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
>) Data Services 


Incorporated 


Leaders in wireless products 


and services since 1983 


Circle (186) on Fast Fact Card 


New! °C Radio Monitoring Software 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity ServICE ON MicROPROCESSOR-BASED 
Mosices, PortaBLes AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most repairs $70 PLus PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Telephone: 770-451-3264 

Fax: 770-458-8785 


Repair and Calibration 
of Communication 
Service Monitors 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


FEATURES & APPLICATIONS: 
0 Uses Low Cost Radios o Hourly, Peak & Total Statistics 
0 Spectrum Anolyzet © DBase Stotistics Files 

0 Tactical Display @ Erlong, Air Time, Call Count 

0 PL/PDL/DTMF Logging o Highest Performance 

0 High Rote Sampling o Dual Radio Handoff 

0 Conventional Scanning 0 Run 10 Radios Concurrently 

o Windows™3.1, 3.11, 95 0 Optional GPS & Remote 


+08. 996-ce30,_ FREE DEMO 


1-408-926-5630 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 


Lantastic and UNIX. The CRI system 
is modular and completely intergrated. 
We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523 / 205-987-1709 FAX 


Circle (183) on Fast Fact Card 


Download from BBS: 1-408-258-6462 or 
Internet URL: http/Awww.scanstar.com. 


0 lwoWay Service Shops 

0 Traffic & Loading Studies 

o Coordination, Find Quiet Fregs 

0 Public Safety Command Post 

0 Community Repeater Logging 
o TV News Desk & Vons 

0 Emergency Response Teams 

0 Surveillance & Countermeasures 


Fa 
VISA 


PAGER & CELLULAR 
BILLING SOFTWARE 
AS LOW AS $150 
516-643-2362 
PAGE-1 SOFTWARE 


Repair services 


sl MOTOROLA . 
= Authorized Service ete 
© Authorized warranty Service 

* Quick Turn Around 

¢ Flat Rate Repair Available 


Free Estimates 
Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
800) 305-6471 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 

4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


MOTOROLA 


FLATRATELABORPLUS PARTS ONALL REPAIRS, 
SPAGEISS oo scscstateaensinne $14.00 
$39 


= Factory trained & FCC licensed techs 


ARrcom 800-567-5636 
11420 NW 45th Place * Sunrise, FL 33323 


Free snepping only on repairs ever $30 Ooes not melude COO feo. 


| $40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
| PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
MOTOROLA MINITOR I PAGERS 
| $40.00/HR, PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA » MASTERCARD » COD 
CENTURION COMMUNICATIONS, ENC. 
492 N, DELSEA DR. PH; (609) 794-6000 
VINELAND, NJ 08360 FAX; (609) TH-8989 


Niepie OW, CRNTTIRIONCO MM, OO 
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Repair services Tower space 


CUSHMAN 


KNS ENTERPRISES INC. 


has consolidated the San Jose, 
California, office into the Atlanta, 
Georgia, corporate facility. 


The repair operations will 
operate under NS Electronics 
Service Inc. and manufacturing 
will operate under KNS Enter- 
prises Inc. 


Because of the move and reloca- 
tion disruptions, KNS Enterprises 
Inc. is not attending IWCE in 
Las Vegas April 22-24, 1997. 


If any questions, please call or 
fax our Atlanta, Georgia, facility: 


Telephone: 770-451-3264 
Fax: 770-458-8785. 


We appreciate 
your business and 
plan to 
see you in 1998. 


Circle (187) on Fast Fact Card 


Tower space 


Resco TOWER 
COMPAN Y 


| Sites available 
GA and SC 


Call Miles McSweeney 


803-686-6686 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP, 
COMMUNICATIONS 
'’ TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P. ©. Box 31160 
CHICAGO, IL 60631 


STAN STANN 
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A Aft, Communications 
Corporation 
Did You Say... 

"No Site Acquisition Cost?" 
AAT understands fy Ve 
your needs of ; 
network imple- 
mentation, and we 
are dedicated to 
making the site 
acquisitions and 
Management pro- 
cess easier. Choose 
from our valuable 
portfolio of over 
1,500 sites, and if it's not in our inventory, we'll 
acquire it for you. 


AAT Will Put You 
“ABOVE THE COMPETITION 
AND ON TOP OF THE WORLD” 
PCS Compatible Rooftop andTower Sites 
PARKSIDE CORPORATE CENTER 


292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: Marketing Ext. 28 


800-551-SITE = Fax; 908-417-4825 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


TOWER TECHNOLOGY 
CORPORATION 
We have the finest, professionally managed 
antenna sites in Florida, Master Antenna 
System for UHF & 800 MHz using 31/8" hard 
line. Four window tower top amp. If you need 
antenna space in: 

Jacksonville * Tampa Bay « Sarasota/Venice 
Lakeland * Sun City « St. Augustine 
Contact: Bruce McIntyre 
(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


WASHINGTON STATE 
Good Security. Year around access. 
Eight sites—Seattle, I-5, 1-90 coverage 


GOLDSPAR COMMUNICATIONS 
Alan Robinson 
Ph: 253-759-4334 * 800-555-SITE 
www. goldspar.com 


—— MicroNet inc. 


Site Management 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 

(800) 220-7400 

Fax {215} 491-0260 
http://www.towersites.com 

Contact Dave Sesso 


Good 
Reasons to 
Call Us for 
Antenna 
Sites in 
California 


102 sites availatile now 
+70 sites pending = 
172 California Sites 


Diablo Communications, Inc. 


Northern California—Pt. Richmond: 510-236-3803, 1227 
Fax: 510-236-1741 
Southem Calitomia—Burbank: 818-842-5000 
Fax: 818-842-5335 
Call for FREE site brochures or see our sites on 
our web page at http://www.diablo.org 


and counting 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertismy antenna sites for lease 


NEED SITES? 


The NCSD contains thousands of prime 
antenna sites. i] with space tor lease 
Just $25 per year. Yor information call 
Tel (908) 462-5964 Fax: (908) 308-4633 


“A 


New Orleans Jto Chicago 
We Got You Covered 
No-Body has more affordable 
Tower Space. 


WETEC 800-249-1250 


Classifieds 


National 
Portfolio 
Accounts 


Choice California mi 
Antenna Sites 6 


* Stand-by Power / Air Cond. “@ 
* Continuous Monitoring b, 
¢ High-Security Access System 
: idi Z 
"' eee dian x] 
ommunications @) 
Great sites, great service, since 1956 \ } 
Call Rich or Jack Reichler at 


(800) 400-SITE 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 


Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor. 


888-825-2626 
GREAT BASIN COMMUNICATIONS 


put the 
Advertising 
puzzle 
together 
for you! 


on and its Spectrum 
vision today own or 
communication sites 
Rico. The company 
lected by two major 
ent their national 


or investment in 


and are constructing 


tions, creative leasing 


SMALL COST... 


BIG RESULTS! 
MAT Classifieds 
Call: 800-347-9375 


Michele Greer 


MOTOROLA RADIO 
RENTALS 
NEW LOW RATES 
ATEL * Boston, MA 


Catt 800-426-6852 


MOTOROLA 
RADIO RENTALS 


*MT1000, GP300, P200 
*Intrinsically Safe 

¢Full Line of Radio Accessories 
*Mobiles & Repeaters 

e 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


We Rent Headsets... 


And Radios, Too! 


* Dealers Welcome 2 
Paka 3c Nil ly 
-_ * Daily, Weekly 


Monthly Rentals 


* Motorola Radios 
* RaceTRAC Headsels 


color creates impact 
color creates impact 


color creates imoapact 
color creates impact 
color creates impact 
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d index/hot line 


Page FastFact Advertiser Page FastFact Advertiser 
Company Number Number Hotline 


A Communications 
Advanced Videotech Corp. . 
Air Comm 


Antenex 
AF Comm Supply 
APE South .... 


Castle Tower Corp. ...... 

Celwave 

Centurion International Inc. ............ 9 
ChargeGuard Corp. .......ceeee 108 
David Clark Co., Inc...... 
Comm/Scope ING. .........0c:esececereees 81 
Communications Data Services . 117 
Communications Specialists 
Computer Resources Ine. ........... 117 
Comtelco Industries Inc. ............. 111 
Connect Systems Inc. ............. 13, 88 
Control Signal Corp... 90 
CPI Communications Inc. ... 
Crystronics INC. 2.0.0.0... 

CTI Products Ine. .......... 

CueMeks Electronics 

Daniels Electronics 

DDB Unlimited 

Destel USA Inc. ............. 

Dinet ING. woe... ccccceceeeeeeseeees 
Discount Electronics Inc. ............ 103 
D & L Communications Inc. ........ 109 
Doppler Systems Inc 

Douglas Integrated Software 
Duracomm Corp. ......cceeeeeseeeeeeene 89 


Eagle Telecom Intl. ............. 
El Paso Comm. Systems 
Fanon Courier 


Gencron Engineering Inc. ........... 115 
General Communications 
Glenayre-Western Multiplex 

Hark Systems INC. ......... ce eeeeeeeeee 64 
Hewlett Packard 

EIUSRIOF [MGs wasccxsivsaesszeaceenorivesnneweses 35 
Hutton Communications 

Hy-Q International 


IFR Systems Inc 

Int'l Engineering Consortium 

JBRO Batteries Inc. 0.0.0.0... 54 
JPS Communications 

Kenwood Communications 

King Communications USA Inc. ... 84 
KNS Electronics Ince. «0.0... 118 
Larsen Electronics 

Leathersmith 
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500-442-3767 
800-233-0013 
602-275-4505 
800-247-1821 


. 800-676-5342 
. 800-676-5342 


708-349-3300 
408-778-4061 
800-323-3757 
800-255-6222 
800-543-9191 
817-595-4292 
714-458-7277 
803-892-2181 


.. 419-636-1194 


800-423-3858 
908-548-3737 
216-248-1200 
800-648-0947 
613-592-7467 
713-789-7651 
800-321-4700 
800-228-4563 
800-458-3410 
508-751-5800 
704-323-4944 
703-558-0510 
800-854-0547 


w+» 205-987-1523 


800-634-4622 


.- 800-545-1349 


303-989-8000 
972-437-5320 
954-776-0031 
513-595-5900 


.. 915-533-4453 


604-382-8268 


»-. 800-753-8459 
.. 817-738-8390 


619-724-5355 
303-337-0190 
800-336-6825 
602-488-9755 
904-906-0748 


... 816-472-5544 


520-204-2597 
713-280-0488 
915-533-5119 


.. 800-345-1354 


715-344-3482 
619-792-1141 
800-356-3200 
408-542-5393 
803-875-4480 
509-921-4001 


.. 800-949-9490 


800-442-3811 
606-283-5000 
604-888-6304 
316-522-4981 
312-559-4100 


-- 800-323-3779 


919-790-1011 
800-950-5005 
407-293-1432 


.. 770-451-3264 


800-426-1656 
800-233-0440 


Company Number Number Hotline 


Leavitt Communications Inc. ........ 60 
Marketronics Corp. ..........20cc0e 16 
Marquis Microwave Products 

Maxrad Inc 

McManus Communications Inc. . 112 
Mechem Electronics 

Meridian Communications ... 
Metroplex Mobile Data 

Microwave Data Systems .... 

Midian Electronics Inc................... rie 
Midland LMR 

Modular Comm. Systems 

Motorola Americas Parts Division .. 5 
Motorola Paging Tech. ................ 103 
Multiplier Industries Corp. ... 

NA&tCOM WG. ccscocereczirsanreves 


Noise Cancellation Tech. .. 
NOrcomm COlrp. ........:eeeseeeeeeseeeeeeees 95 
Northpoint Communication 

Products 
Northwest Indiana Comms .. 
Optoelectronics Inc. ............. 
Otto Communications 
PageCo International Inc. .... 
PageCorp Industries 
Polaris Industries 
Polyphaser Corp. ........... 
Radio Express Ince.......... 
Radiomate 
RCC Consultants 
RCW Distributing 
RELM Communications 
RONEN csaccecerixcancerzees 
Roamer One 
MOI CHONIO swore easoxesentseeranisersss 
Sentry Manufacturing Co. ........... 102 
ServiceWare Corp. ...........:cscccresere 96 
Sharp Communication .... 
Shure Brothers Inc. .............. 
Sinclair Technologies Inc. ............ 38 
Smartrunk 
Softwright 
Sonic Communications Inc. .......... 12 
Sti-Co Industries Inc. ...........cc. 14 
Survey Technologies Ine. ............. 40 
Sutter Buttes Two-Way 
Tad Radio 
Telewave Inc. ........--...2. 
Bobby G. Thompson 
Thunder Eagle 
Times Microwave Systems 
TPL Communications Inc.............. 68 
Transcrypt International Ltd. .......... 3 
Trident Micro Systems 
Trilogy Communications Inc. ........ 59 
Tripp Lite 
Trylon Manufacturing Co., Ltd. ..... 95 
TX RX Systems Ine. ..........cceee 92 
U Trunk Repeaters zee 
Vega, A Mark IV Co. ...... 
Vertex/Yaesu USA 
Vocom Products Co. LLC 
Wacom Products 


d=) (0) 9 i | (a en 


847-676-8282 
800-845-1230 
847-519-2177 
708-372-6800 


172..... 501-763-6250 


540-891-0569 
818-222-5655 
305-739-0850 
716-242-9600 
520-884-7981 
800-MID-LAND 
818-764-1333 
800-422-4210 
561-739-8703 
800-642-2424 
800-844-8287 
714-630-4541 
800-854-3906 
203-961-0500 
916-477-8400 


919-403-8598 
219-462-2060 
800-327-5912 
708-428-7171 


v. 954-776-0031 


800-957-8700 


wee 404-872-0722 


800-325-7170 


vee £03-266-1928 


800-346-6442 
902-636-6970 
800-726-9015 
800-821-2900 


34,36. 800-USA-1USA 


800-306-ROAM 
510-781-5432 
405-224-6780 
819-770-4000 


vss 800-548-2484 


800-25-SHURE 
800-263-3275 


303-344-5486 
800-688-1944 
716-662-2680 
503-591-5986 
916-674-7532 
250-545-1150 
415-968-4400 
602-460-1874 
703-242-0122 
203-949-8400 
213-256-3000 
800-894-2609 
800-798-7881 ° 
601-932-4461 
312-755-8741 
519-669-5421 


619-469-3077 
818-442-0782 
310-404-2700 


88 .... 800-USA-MADE 


817-848-4435 
800-264-1175 
800-221-0732 


47,68 .. 206-820-6363 


6 / uv : ‘ 
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7 Performa 
without Cony /romise. 


Vertex Radio 
the land mok 


and trunking systems. 

For solutions to your radio 
has been in th, ™ communications needs, and 
designing synthe > more information about the 
COMMUN gegabiigans. ¢ ping! ~™~e ¥ complete and competitive line 
eee, aS n of Vertex radio products, call: 


962/404-2700 


engines 
ing and 
~ which me 
demands ot 
public safety, . : 
agencies. 3 > 
The “close to . 
company philoso}. 
with constant cust: 
has lead to many) ai 
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ted States & Canada: Yaesu.U,S.A., (662) 404-2700 Mexico, Central & So. America; (305) 593-2500 


a kc (©1996 Yaesu USA Specifications subject to change without notice: 
Be" circle (2) on Fast Fact Card ‘ 


‘ | 
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| —— Et al — 
| SD-1000 $59.95 |) DTD-1 $49.95 | 


| PE-2P "$54.95 | 


| PE-4/PE-15 $79.95 


1,25" % 2.0" x4" 


Two-tone Sequential; ee Two-tone Sequential Decoder. Single Function DEME. Decoder. Multiple Cail: POCSAG ee 
Sub-assembly mounts i Programmable-unit provides Provides switch ‘outputs via Paging Encoders. Where 

or other enclesure. Mitenie ca call: switched. outputs from nvo-rone DIME. 1.25" x 2.0" .4" control of local area 
capabillty pang calls 123° 20" 4 oo 


DCS-23 $59.95 | TS-32P $57.95 TS-64 $54.95 


Digital Coded: Squelch Programmable CTCSS 

Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 
tammable to all codes. squelch for any FM trans- Decoder, 1.7" x .78" x .25” mable. .53" x 1.0" x .16" audible tones also ayail- 
36" x 1.18" x .25" ceiver. 1.25"x 2.0"x.4" able. .9" x1.3"x-4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


SS-32SMP $27.95 
Sub-miniature CTCSS 


SS-32PA $28.95 


Sub-miniature Program- Programmable CTCSS 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALIS TS, INC. =a 


426 WEST TAFT.A Neiber ° ene, CA 92665-4296 


¢ 
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714) 998-3021 © FAX (714) 
bitte USA (800) B64 OST «FAX ¢ (800) 850-0547 (ommend 


‘Outside USA or Canadi: Jescom laterciational | Waters Park Dr, #117, San Mateo, CA 94403 USA « Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


